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Mr.  Jerry  Hansen 
AFCEE/EST 
8001  Arnold  Drive 
Brooks  AFB,  TX  78235-5357 


Subject:  Response  to  Comments  on  the  “Intrinsic  Remediation  Engineering 

Evaluation/Cost  Analysis  for  UST  Site  870”  Hill  AFB,  Utah 


Dear  Mr.  Hansen: 


Parsons  Engineering  Science,  Inc.  (Parsons  ES,  formerly  Engineering-Science,  Inc.)  is 
pleased  to  submit  this  letter  in  response  to  comments  from  Mr.  Andrew  F.  Gemperline  of  Hill 
AFB  and  from  Montgomery  Watson  (comments  submitted  through  Mr.  Gemperline). 


We  found  these  comments  both  constructive  and  informative  and  look  forward  to  further 
comments  regarding  the  intrinsic  remediation  demonstration  program.  If  you  have  any ' 
comments,  or  if  we  can  be  of  further  assistance,  please  do  not  hesitate  to  call  Todd 
Wiedemeier  or  Todd  Herrington  at  (303)  831-8100. 


Respectfully, 

— — - 
Todd  H.  Wiedemeier 
Project  Manager 

R.  Todd  Herrington 
Project  Environmental  Enpneer 
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cc:  Lt.  Col.  Ross  N.  Miller,  AFCEE 

Mr.  Douglas  Downey,  Parsons  ES 
File  722450.07  Letters 


0227722450/101.  WW6 


PARSONS 


EXECUTIVE  SUMMARY 


This  report  presents  the  results  of  an  engineering  evaluation/cost  analysis  (EE/CA)  performed 
by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  [formerly  known  as  Engineering-Science,  Inc. 
(ES)]  at  Hill  Air  Force  Base,  Uta  evaluate  the  use  of  intrinsic  remediation  (natural 
attenuation)  with  long-term  monitoring  a  remedial  option  for  dissolved-phase  benzene,  toluene, 
ethylbenzene,  and  xylene  (BTEX)  contamination  in  the  shallow  saturated  zone  near  underground 
storage  tank  (UST)  Site  870.  Soil  and  ground  water  contamination  is  known  to  occur  at  the  site, 
with  contamination  being  present  in  the  dissolved  and  gaseous  phases,  and  as  light  nonaqueous 
phase  liquid  (LNAPL).  This  study  focused  on  the  impact  of  dissolved-phase  BTEX  on  the 
shallow  ground  water  system  at  the  site.  Site  history  and  the  results  of  soil  and  ground  water 
investigations  conducted  previously  are  also  summarized  in  this  report. 

An  important  component  of  this  study  was  to  assess  the  potential  for  BTEX  dissolved  in 
ground  water  to  migrate  from  UST  Site  870  to  potential  receptors.  The  Bioplume  II  model  was 
used  to  estimate  the  rate  and  direction  of  dissolved-phase  BTFV  movement  through  the  shallow 
saturated  zone  under  the  influence  of  advection,  dispersion,  ,  and  biodegradation.  Input 

parameters  used  for  the  Bioplume  n  model  were  obtained  from  jsting  site  characterization  data, 
supplemented  with  data  collected  by  Parsons  ES  in  conjunction  with  personnel  from  the  United 
States  Environmental  Protection  Agency  Robert  S.  Kerr  Environment'^’  Research  Laboratory. 
Chemical  analysis  of  a  single  LNAPL  sample  suggests  that  LNAPL  contaiA<nah  jn  at  the  site  is 
weathered  JP-4  jet  fuel.  Extensive  site-specific  data  were  used  as  model  input.  Modei  Ltput 
parameters  that  were  not  measured  at  the  site  were  estimated  using  reasonable  literature  values 
for  hydrogeologic  conditions  similar  to  those  found  at  the  site. 

The  results  of  this  study  suggest  that  dissolved-phase  BTEX  contamination  present  in  ground 
water  at  UST  Site  870  poses  no  significant  risk  to  human  health  or  the  environment  in  its  present, 
or  predicted  future,  concentration  and  distribution.  It  is  therefore  recommended  that  intrinsic 
remediation  with  long-term  monitoring  be  implemented  for  dissolved-phase  BTEX  contamination 
found  in  ground  water  at  this  site.  To  reduce  sources  of  continuing  contamination,  it  is  also 
recommended  that  mobile  LNAPL  recovery  operations  and  bioventing  activities  currently 
underway  at  the  site  be  continued. 

To  verify  Bioplume  n  model  predictions,  it  is  recommended  that  eight  long-term  monitoring 
(LTM)  wells,  three  point-of-compliance  (POC)  monitoring  wells,  and  a  POC  sampling  location  at 
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Mr.  Jerry  Hansen 
5/22/1995 

I.  Response  to  comments  submitted  by  Mr.  Andrew  F.  Gemperline,  Site  870  project 
manager: 

1 .  Figure  1.2  Site  Map  Suggest  the  base  boundary  and  major  interstate  highway  be 
identified  on  this  figure.  This  document  is  intended  as  part  of  Hill  AFB’s  corrective  action  plan 
and  will  be  subject  to  public  review  and  comment.  Identification  of  major  public  roads  and 
structures  will  aid  in  local  citizen’s  review. 

Response:  Agree,  these  changes  have  been  made  to  Figure  1.2. 

2.  P  1-3  Section  1.2  The  fifth  sentence  references  the  location  of  former  UST  870,  however. 
Figure  1.2,  which  was  referred  to  in  the  previous  sentence  does  not  identify  where  UST  870  was. 
Please  include  location  of  former  UST,  Building  870,  Hill  Field  Elementary,  and  other 
predominant  surface  features  that  would  aid  the  unfamiliar  reader  in  understanding  the  site. 

Response:  Agree,  these  changes  have  been  made  to  Figure  1 .2. 

3.  Pl-6  Section  1.2.1.  Delete  in  fourth  sentence  the  reference  to  Patriot  Hills  as  consisting 
of  industrial  and  oflBce  facilities  associated  with  mission  support  services.  It  is  a  military 
residential  community. 

Response:  Agree,  the  sentence  now  reads;  ‘The  Patriot  Hills  housing  area  consists  of 
military  residential  housing.” 

4.  Pl-6  Section  1.2.1  Second  paragraph  Replace  the  wording,  ‘to  optimize  the  usage  and 
number  of  storage  tanks,”  with  “upgrade  the  underground  storage  tank,”. 

Response:  Agree,  the  sentence  now  reads:  ‘UST  870.0  was  excavated  and  removed  in 
May  1991  and  upgraded  with  a  new  double- walled  steel  UST  equipped  with 
leak-detection  equipment.  The  new  UST  serves  the  same  purpose  as  UST 
870.0.” 

5.  P2-2  Section  2.1  Reference  Figure  1.2  for  location  of  the  EPA  wells  identified  in  this 
section.  Reference  to  Figure  1.2  in  section  2.2. 1  can  then  be  deleted. 

Response:  We  agree  that  Figure  1.2  should  be  referenced  in  Section  2.1. 

However,  Section  2.2.1  references  Geoprobe®,  storm  sewer,  and 
monitoring  well  locations  where  groundwater  samples  were 
collected,  and  reference  to  Figure  1.2  should  not  be  deleted. 
Therefore,  the  second  sentence  in  the  second  paragraph  of  Section 
2.1  now  reads:  “Phase  one  occurred  during  the  week  of 
16  August  1993,  and  consisted  of  drilling,  soil  sampling,  and 
monitoring  well  installation  at  EPA-82-A,  EPA -82 -B,  EPA-82-C, 
EPA-82-D,  EPA-82-E,  EPA-82-F.  EPA-82-H,  and  EPA-S2-I 
(Figure  1.2).” 
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Mr.  Jerry  Hansen 
5/22/1995 

6.  P2-3  Section  2. 1.2.2  More  details  as  to  location  of  Hill  AFB  decontamination  pad  and 

their  collection  tanks  is  required  in  this  section.  I  believe  the  location  would  have  been  on  the 
north  end  of  the  Industrial  Waste  Treatment  Facility  (IWTP)  on  base.  Please  clarify  and  describe. 
Furthermore,  on  P2-7,  the  final  paragraph  of  this  section  probably  meant  the  well  completion 
materials  were  “not”  stored  near  or  in  areas  which  could  be  affected  by  these  substances. 

Response:  The  first  sentence  in  the  second  paragraph  now  reads  ‘During  drilling 
operations,  the  drill  rig,  augers,  and  any  downhole  drilling  and/or  sampling 
equipment  were  decontaminated  at  the  northern  end  of  the  industrial  waste 
treatment  plant  (IWTP)  at  Hill  AFB.”  If  you  can  provide  more  information 
on  the  number  and  size  of  the  IWTP  holding  tanks,  Parsons  ES  will 
incorporate  this  information  into  Section  2. 1.2. 2.” 

The  final  paragraph  of  Section  2. 1.2.2  now  reads:  ‘Well  completion 
materials  were  not  stored  near  or  in  areas  which  could  be  affected  by  these 
substances.” 

7.  P2-10  Section  2. 1.2.5  Last  sentence  should  reference  the  Hill  AFB  industrial  wastewater 

treatment  plant  (IWTP).  Furthermore,  did  all  the  wells  produce  the  10  well  casing  volumes  and 
have  stable  numbers  for  the  parameters  stated  in  this  section?  If  not  please  indicate  those  that 
didn’t  and  give  explanation. 

Response:  The  last  sentence  of  Section  2. 1 .2.5  now  reads;  “All  well  development  waters 
were  collected  in  55-gallon  drums  and  transported  to  the  Hill  IWTP  for 
treatment  and  disposal.” 

As  stated  in  the  document,  ten  casing  volumes  were  purged  from  each  well, 
and  all  parameters  listed  in  Section  2. 1.2.5  stabilized. 

8.  Section  2  General  Comment  Geoprobe  is  often  referred  to  throughout  this  section. 
Please  provide  detailed  description  as  to  what  the  Geoprobe  and  its  sampling  apparatus  is. 
Include  diagrams  where  appropriate. 

Response:  Agree,  a  new  Figure  2. 1  showing  the  Geoprobe  apparatus  has  been  included. 

In  addition,  the  following  text  has  been  added  to  Section  2.2.3. 1:  ‘The 
Geoprobe®  system  is  a  hydraulically  powered  percussion/probing  machine 
used  to  advance  sampling  tools  through  unconsolidated  soils.  This  system 
provides  for  the  rapid  collection  of  ground  water  (and  soil  and  soil  gas  if 
necessary)  samples  at  shallow  depths  while  minimizing  the  generation  of 
investigation-derived  waste  materials.  Figure  2.1  is  a  diagram  of  the 
Geoprobe®  system.  The  following  sections  describe  the  Geoprobe®  ground 
water  sample  collection  methods  and  decontamination  methods  for  the 
Geoprobe®  system.” 
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Mr.  Jerry  Hansen 
5/22/1995 


9.  P2-9  Section  2.1.2.4.2  Please  direct  reader  to  location  where  Monitoring  Well  Installation 
Record  form  information  can  be  found. 

Response:  Field  copies  of  the  monitoring  welt  installation  records  have  been  included  in 
Appendix  A  and  referenced  as  appropriate  in  Section  2. 1 .2.4.2.  The  first 
sentence  in  Section  2.1. 2.4.2  now  reads:  ‘Upon  completion  of  drilling,  a 
monitoring  well  casing  was  installed.  Well  construction  details  were  noted  on 
a  Monitoring  Well  Installation  Record  form.  This  information  became  part  of 
the  permanent  field  record  for  the  site,  and  copies  of  the  forms  are  included  in 
Appendbc  A.” 

10.  P2-13  Section  2.2.2.1  Please  direct  reader  to  location  where  the  ground  water  sampling 
form  information  can  be  found. 

Response:  No  deviations  from  the  protocol  listed  in  Section  2.2.2. 1  were  necessary. 
Therefore,  the  last  sentence  in  this  section  has  been  removed. 

1 1 .  P2-16  Section  2.2.3.2.3  Reference  IWTP  as  stated  in  comment  #7  above. 

Response:  Agree,  the  reference  now  reads;  “All  purge  water  was  placed  in  55-gallon 
drums  and  transported  to  the  Hill  AFB  IWTP  for  disposal  and  treatment.” 

•  12.  P2-17  Section  2.2.4.1  &  2.2.4.2  Please  be  more  detailed  as  to  how  DO  was  measured  (e  g. 

Flask  was  continuously  filled  by  peristaltic  pump  well  water  while  DO  meter  was  submerged.) 

Response:  Agree,  Section  2.2.4. 1  now  reads;  ‘DO  measurements  were  taken  using  an 
Orion*  model  840  DO  meter.  Groundwater  was  continuously  extracted  arJ 
collected  in  an  erlenmeyer  flask  using  a  peristaltic  pump.  The  probe  of  the 
DO  meter  was  submerged  in  the  flask  to  monitor  DO  concentrations.  DO 
concentrations  were  recorded  after  DO  readings  stabilized,  and  these 
readings  represent  the  lowest  DO  concentration  observed.” 

Section  2.2. 4.2  now  reads:  ‘Redox  potential  measurements  were  taken  in  a 
similar  manner  as  DO  measurements  using  an  Orion*  model  290A  redox 
potential  meter.  Groundwater  was  continuously  extracted  with  a  peristaltic 
pump  and  collected  in  an  erlenmeyer  flask.  The  redox  probe  was  submerged 
in  the  flask  to  take  continuous  redox  measurements.  Redox  potential 
measurements  were  recorded  after  the  readings  stabilized,  and  these  readings 
represent  the  lowest  redox  potential  observed.” 

13.  P2-17  Section  2.2.5.1  Please  provide  the  details  of  what  chemical  preservatives  were 
used,  their  amounts,  which  analytical  methods  required  them,  etc.  The  ability  to  evaluate  the  data 
quality  would  require  this  knowledge. 
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Mr.  Jerry  Hansen 
5/22/1995 

Response:  Additional  detail  on  preservation  methods  has  been  added,  and  the  section 
now  reads:  ‘The  USEPA  Mobile  Laboratory  added  any  necessary  chemical 
preservatives  to  sample  containers  prior  to  sampling.  Soil  samples  collected 
for  VOC  analysis  were  stored  in  40  milliliter  (mL)  volatile  organic  analysis 
(VOA)  vials  and  preserved  with  5  mL  of  acidified  water  (pH  <  2)  and  5  mL 
of  methylene  chloride.  Soil  samples  collected  for  TOC  measurements  were 
stored  at  4  degrees  Celsius  (°C)  in  coolers.  Ground  water  samples  collected 
for  VOC  analysis  were  stored  in  40  mL  VOA  vials  with  lead-lined  septa  and 
preserved  with  4  grams  of  trisodium  phosphate.  Ground  water  samples  for 
all  oxidized  inorganic  compounds,  with  the  exception  of  nitrate,  were  stored 
in  200  mL  high-density  polyethylene  (HDPE)  sample  containers  and  stored  at 
4°C  or  below.  Ground  water  samples  collected  for  nitrate  analysis  were 
stored  in  200  mL  HDPE  sample  containers  and  acidified  (pH  <  2)  with 
sulfuric  acid.  All  analysis  for  reduced  inorganic  species  (e  g.,  ferrous  iron, 
nitrite,  and  methane)  were  performed  immediately  in  the  field.” 

14  P3-1  Section  3.1.2  The  stormwater  collection  pond  is  designated  Pond  5  not  Pond  3. 
Please  change  in  this  section  and  on  Figure  3  .1. 

Response:  The  referenced  storm  water  collection  pond  should  have  read  ‘Pond  5” 
instead  of  ‘Pond  3”.  The  reference  to  the  pond  now  reads:  ‘There  is  a 
stormwater  collection  pond  (Pond  5)  located  to  the  southwest  of  the  Patriot 
Hills  Housing  Area  (Figure  3.1).”  The  same  change  was  made  on  Figure  3.1. 

15.  Appendix  A  Monitoring  Well  completion  diagrams  for  wells  other  than  EPA-92A,  82B, 
and  82J  were  not  included  in  this  appendix.  Please  provide. 

Response:  Parsons  ES  records  show  that  completion  diagrams  for  monitoring  wells 
EPA-82-A  through  EPA-82-J  were  included  in  the  EE/CA  report.  Missing 
well  completion  diagrams  were  probably  the  result  of  accidental  omission 
during  copying.  Monitoring  well  EPA-82-G  does  not  exist  and  monitoring 
well  EPA-82-K  was  a  temporary  Geoprobe®  ground  water  sampling  point. 
Hence,  neither  EPA  designated  well  has  a  construction  diagram. 

16.  Figure  3.5  Section  3.3.3. 1  references  the  gradient  between  EPA-82-I  and  CPT-27  as  shown 
in  Figure  3.5.  It  is  difficult  for  the  reader  to  find  these  points  when  looking  at  Figure  3.5.  Please 
clean  up  Figure  3.5  by  placing  monitoring  point  location  annotation  in  visible  areas. 

Response:  Agree  that  certain  well  labels  are  obscured.  Monitoring  point  locations  have 
been  clarified  in  Figure  3.5  revisions. 

17.  P3-8  Section  3.3.3.2  Give  explanation  for  the  two  orders  of  magnitude  difference  in 
hydraulic  conductivity  between  the  ES  slug  test  findings  and  the  JMM  (1991)  findings. 
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Mr.  Jerry  Hansen 
5/22/1995 

Response:  As  illustrated  in  available  boring  logs  from  both  Parsons  ES  and  JMM,  the 
heterogeneous  site  stratigraphy  is  composed  of  numerous  soil  types, 
including  moderately  sorted,  silty  fine-  to  medium-grained  sand,  medium-  to 
course  grained  sands,  cohesive  clayey  silts  to  silty  clays,  silty  clay,  and  clayey 
sand  Slug  tests  were  performed  by  JMM  at  MW-1,  whose  screened  intervd 
is  located  in  silty  sands  with  a  large  interval  (~4  ft)  of  clayey  sand.  The  EPA 
monitoring  wells  where  Parsons  ES  performed  slug  tests  are  screened  in 
predominately  fine-  to  medium  grained  sands.  Based  on  well  screen 
placement,  slug  tests  performed  by  Parsons  ES  would  give  higher  hydraulic 
conductivity  values  because  they  were  performed  at  well  location  screened  in 
more  conductive  soils. 

The  above  comments  have  been  included  in  Section  3. 3. 3. 2  as  an  additional 
paragraph  that  reads:  ‘The  average  hydraulic  conductivity  estimated  by 
Parsons  ES  for  the  shallow  saturated  zone  is  one  to  two  orders  of  magnitude 
higher  than  hydraulic  conductivities  estimated  by  JMM  (1993b).  As 
illustrated  in  available  boring  logs  from  Parsons  ES  and  JMM,  the 
heterogeneous  site  stratigraphy  is  composed  of  numerous  soil  types  including 
moderately  sorted,  silty  fine-  to  medium-grained  sand,  medium-  to  course 
grained  sands,  cohesive  clayey  silts  to  silty  clays,  silty  clay,  and  clayey  sand. 
Slug  tests  performed  by  JMM  at  MW-1  were  influenced  by  silty  sands  with  a 
large  interval  (~4  ft)  of  clayey  sand  over  the  screened  interval  of  the  well. 
The  locations  selected  by  ES  for  slug  testing  (EPA  installed  wells)  were 
characterized  by  predominately  fine-  to  medium-grained  sands  over  the  well 
screen  intervals;  thus,  higher  values  of  hydraulic  conductivity  were  derived 
because  slug  tests  were  conducted  in  more  transmissive  soils.” 

18.  P3-11  Section  3.3.3.5  More  specific  data  about  the  utility  corridor  on  the  north  side  of 
Sixth  Street  should  be  given  to  assure  the  reader  that  it  is  an  unlikely  flow  path.  Include  depth  to 
ground  water  and  anticipated  or  verified  depth  of  utilities  to  substantiate  the  improbability  of  this 
corridor  as  a  preferential  flow  path. 

Response:  Parsons  ES  will  gladly  incorporate  any  utility  corridor  data  (e.g.,  survey 
data)  into  Sertion  3. 3. 3. 5  (illustrating  the  low  potential  of  the  utility  corridor 
as  a  preferential  flow  route  for  groundwater)  if  Hill  AFB  will  provide  the 
necessary  information. 

19.  P4-1  Section  4.1  Indicate  that  there  were  many  sources  of  contamination  identified  at  Site 
870  including,  leaky  piping  associated  with  the  UST,  surface  spills  and  releases  from  operations 
since  the  1940s,  and  a  faulty  6”  diameter  pipe  located  behind  the  pump  facility  Building  870  which 
has  been  taken  out  of  use  until  repairs  are  made.  Delete  the  last  sentence,  “All  underground 
pipelines  have  been  replaced  with  aboveground  pipelines  to  remove  this  possible  source  of 
contamination.” 
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Mr.  Jerry  Hansen 
5/22/1995 

Response:  Agree,  the  last  sentence  of  the  first  paragraph  now  reads:  ‘Based  on  the  large 
quantity  of  contamination,  other  potential  sources  of  contamination  include: 
leaky  piping  associated  with  the  UST,  surface  spills  and  releases  from 
operations  since  the  1940s,  and  a  faulty  6-inch-diameter  pipe  located  behind 
the  pump  facility  Building  870  (pending  repairs).”  The  final  sentence  of 
Section  4.1  has  been  deleted. 

20.  P4-9  Table  4.2  Add  note  to  the  bottom  of  table  including  what  ‘U”  associated  with 
SS870A-03  d  means.  I  believe  it  is  a  duplicate  of  a  sample  analysis. 

Response:  Agree,  this  change  has  been  made  to  Table  4.2.  Please  confirm  for  Parsons 
ES  that  “d”  does  indicate  a  duplicate  sample  analysis. 

21.  P4-12  Section  4.2.3  &  Table  4.3  The  sample  location  designations  are  confusing  to 
me.  Need  to  clarify  where  these  samples  were  taken  within  the  boring,  e  g.  Additionally,  no 
discussion  as  to  the  appropriateness  of  using  one  sampling  point  over  a  10  acre  site,  consisting  of 
varying  geology,  to  determine  the  TOC  value  for  the  site  is  given.  Montgomery  Watson  may 
have  additional  TOC  or  OC  information  to  help  substantiate  the  overall  site  conditions.  Please 
address. 

Response:  Sample  depth  designations  have  been  clarified  in  Table  4.3.  An  additional 
paragraph  justifying  Parsons  ES  use  of  soil  TOC  data  reads:  ‘Soil  TOC 
samples  were  collected  just  below  the  phreatic  surface  for  accurate  estimates 
of  TOC  in  the  shallow  saturated  zone.  EPA-82-E  was  selected  as  a  TOC 
sampling  location  because  it  was  located  outside  of  mobile  or  residual 
LNAPL  contaminated  soils  (which  would  compromise  TOC  readings)  and 
directly  downgradient  from  potential  plume  migration.  As  a  result,  the  soil 
TOC  at  EPA-82-E  is  indicative  of  the  potential  sorptive  potential  in  the 
shallow  aquifer  directly  downgradient  of  anticipated  plume  migration.  The 
TOC  estimate  compares  favorably  with  literature  values  defining  TOC 
contents  in  relatively  clean,  sandy  soils  (0.01  percent  TOC).”  If  MW 
personnel  can  supply  additional  TOC  data,  they  will  be  taken  into 
consideration. 

22.  P4-20  Section  4.3.1  Top  line  references  the  period  between  August  1993  and  July  1994. 
It  would  be  less  confusing  to  state  between  August  1992  and  July  1994  to  account  for  the  actual 
comparison  time  frame.  Additionally,  some  discussion  of  the  comparability  of  results  of  samples 
taken  from  CPT  and  TP  locations  in  the  field  in  1992,  with  those  taken  from  monitoring  wells 
August  1993  and  July  1994,  should  be  given.  I  do  not  believe  the  comparison  of  Figure  4.4  with 
Figure  4.5  is  appropriate  because  of  the  differing  sampling  and  analysis  methods  used  in  obtaining 
the  BTEX  results  used.  We  can  discuss  further,  however,  the  presentation  of  data  with 
questionable  comparability  is  not  wise  when  presenting  an  innovative  approach  to  cleanup. 
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Response:  We  agree  that  some  confusion  exists  concerning  the  description  of  analytical 
data  that  were  combined  to  produce  BTEX  isopleth  maps  in  Figures  4.4  and 
4.5.  Additional  clarification  on  the  generation  of  these  figures  has  been 
added  to  Section  4.3.1. 

We  disagree  that  comparison  of  different  sampling  and  analysis  methods  used 
in  obtaining  BTEX  results  is  invalid.  Great  care  was  taken  by  EPA  chemists 
to  protect  the  integrity  of  ground  water  samples  by  proper  sampling 
technique  (minimizing  the  formation  of  headspace  gases  or  turbulence  that 
might  cause  premature  volatilization  of  BTEX  compounds)  and  sample 
preservation.  The  same  assumption  of  appropriate  sampling  technique  was 
extended  to  JMM’s  sampling  effort  for  well  locations  in  1992. 

As  long  as  appropriate  QA/QC  procedures  (eg.,  sample  preservation, 
instrument  calibration,  duplicates,  matrix  spike  analyses)  are  followed  from 
the  time  the  samples  are  collected  through  the  time  they  are  analyzed,  the  use 
of  different  analytical  methods  should  not  produce  incompatible  results. 
Therefore,  the  comparison  of  data  collected  in  1992  (EPA  methods  SW8020 
and  SW8015M)  with  data  collected  in  1993  and  1994  (RSKOP-124)  is 
appropriate. 

In  addressing  concerns  about  the  compilation  of  different  time  periods  of 
BTEX  data  to  construct  1993  and  1994  BTEX  plume  maps,  this  is  a  valid 
technique  because  it  conservatively  estimates  the  total,  potential  areal  extent 
and  concentrations  of  the  hydrocarbon  plume,  especially  when  data  sets  are 
incomplete  based  on  the  number  of  sampling  points  at  a  certain  time  period. 
In  realization  that  upgradient  data  points  were  missing  from  1992/1993  data 
sets  (and  it  was  known  that  contamination  was  present  in  the  source  area), 
monitoring  wells  MW-01,  MW-02,  and  MW-04  through  MW-09  were 
supplemented  with  1992/1993  data  for  a  conservative  BTEX  plume  shape. 
Regardless  of  the  1992/1993  (with  supplemented  1994)  data  compilation, 
BTEX  in  ground  water  did  not  migrate  a  significant  distance  downgradient, 
or  expand  laterally,  as  indicated  by  BTEX  concentrations  in  samples  collected 
from  downgradient  and  peripheral  wells. 

These  previous  comments  were  addressed  in  Section  4.3.1  by  adding  or 
amending  the  text  as  follows  (in  bold):  *To  evaluate  trends  in  BTEX  loss 
over  the  site,  data  sets  from  different  sampling  periods  were  combined 
to  form  BTEX  isopleth  maps  for  1993  and  1994  (described  in  preceding 
paragraphs).  Although  generally  not  a  concern,  the  various  ground 
water  analytical  methods  used  to  sample  ground  water  from  different 
site  characterization  studies  (1992  to  1994)  were  judged  for  their 
quantitative  comparability.  Method  RSKOP>124  was  used  by  Parsons 
£S  to  quantitate  aqueous  BTEX  concentrations  during  August  1993  and 
1994  sampling  events.  RSKOP'124  is  a  dual-column,  gas 
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chromatography/mass  spectrometry  (GC/MS)  technique  that  has 
resolution  capabilities  that  are  superior  to  EPA  SW-846  Methods 
8020/602,  801SM,  and  8240  (used  for  volatile  and  semi-volatile  organic 
analysis  by  JMM  in  1992).  All  analytical  techniques  used  for  VOC 
analysis  in  the  different  site  characterization  studies  from  1992  to  1994 
had  identical,  achievable  detection  limits  of  1  pg/L  and  adequate 
compound  resolution  capabilities.  Hence,  comparison  of  different 
ground  water  data  sets  is  not  compromised  by  underestimation  or 
overestimation  of  a  particular  analytical  technique.  Groundwater 
extraction  and  preparation  techniques  used  by  JMM  in  1992  are  not 
available;  however,  potential  differences  in  sampling  technique  were 
predicted  to  be  minor  because  ground  water  sampling  techniques  are 
fairly  standardized.’^ 

‘Figure  4.4  is  an  isopleth  map  that  shows  the  distribution  of  total  BTEX 
dissolved  in  ground  water  through  August  1993.  Because  this  figure  was 
used  for  Bioplume  II  model  input  (to  be  conservative),  the  highest  total 
BTEX  concentrations  observed  in  ground  water  between  August  1992  and 
August  1993  were  used  to  prepare  this  figure.  This  figure  also  includes  data 
collected  from  monitoring  wells  in  the  source  area  north  of  Sixth  Street  in 
December  1993/January  1994  (MW-01,  MW-02,  and  MW-04  through  MW- 
09).  These  wells  cover  a  very  small  area  relative  to  the  areal  extent  of 
the  plume,  and  in  some  cases  these  data  represent  the  only  data 
available  for  this  area.  As  a  result.  Figure  4.4  represents  the  most 
justifiably  conservative  representation  of  the  1993  BTEX  plume  based 
on  all  available  data.  BTEX  contamination  is  migrating  to  the  southwest  in 
the  direction  of  ground  water  flow.  During  the  period  through  August  1993, 
the  BTEX  plume  was  approximately  1,650  feet  long  and  750  feet  wide  at  the 
widest  point.” 

‘Figure  4.5  is  an  isopleth  map  that  shows  the  distribution  of  total  BTEX 
dissolved  in  ground  water  in  July  1994.  Like  Figure  4.4,  this  figure  also 
includes  data  collected  from  monitoring  wells  in  the  source  area  in 
December  1993/January  1994  (MW-01  through  MW-09)  to  illustrate  the 
most  Justifiably  conservative  BTEX  plume  for  1994.  Comparison  of 
Figures  4.4  and  4.5  suggests  that  a  substantial  reduction  in  the  areal  extent 
and  concentration  of  the  BTEX  plume  occurred  between  August  1993  and 
July  1994.  With  the  exception  of  total  BTEX  concentrations  in  some  of  the 
monitoring  wells  located  in  the  area  containing  mobile  LNAPL  (wells  MW- 
05,  MW-06,  EPA-82-D),  dissolved-phase  total  BTEX  concentrations  were 
seen  to  decline  over  this  period.  The  increased  concentrations  in  these  wells 
could  be  the  result  of  a  fresh  spill  in  the  source  area.  Figure  4.4  shows  that 
through  August  1993,  the  majority  of  the  dissolved-phase.  .  .” 
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23.  P4-20  Section  4.3.1  Provide  some  discussion  as  to  the  comparability  of  EPA-82-I 
analytical  results  in  1 1/93  to  those  of  7/94, 

Response:  Groundwater  BTEX  levels  measured  at  EPA-82-I  in  November  1993  were 
quantitated  with  a  head  space  analysis,  while  July  1994  BTEX  levels  were 
not.  Agree  that  an  analysis  discrepancy  existed  between  these  two  sampling 
events,  and  the  November  1993  data  has  been  omitted  from  use  in  Figure  4.4. 
Otherwise,  Figure  4.4  remains  unchanged.  Furthermore,  references  to  EPA- 
82-1  data  during  this  time  period  have  been  omitted  from  the  text  in  Section 
4.3.1. 

24.  Figure  4.4  It  appears  the  southeastern  portion  of  this  isopleth  is  a  fabrication  without  data  to 
support.  I  feel  it  unwise  to  present  Figure  4.4  as  shown  with  contour  lines  for  concentrations  of 
1,000  through  4,000  pg/L  between  monitoring  points  such  as  CPT-36  and  MW- 10.  This  portion 
of  Figure  4.4  is  a  large  portion  to  have  decreased,  as  shown  in  Figure  4.5  and  is  not  founded  on 
available  comparable  data.  Where  isopleth  contours  are  in  question  due  to  lack  of  data,  please 
use  a  broken  line  to  present  the  uncertainty  of  the  condition. 

Response:  We  feel  that  isopleth  lines  of  any  sort  have  an  inherent  error  associated  with 
them  because  they  are  interpretations  of  predicted  contaminant 
concentrations  based  on  observed  trends  and  gradients.  Isopleth  lines 
unbounded  at  an  edge  by  a  data  point  have  been  dashed  in  Figures  4.4  and 
4.5,  and  in  all  other  figures  in  the  Hill  AFB  EE/CA. 

25.  Figure  4.6  &  Figure  4.7  My  guess  is  that  Figure  4.6  presents  a  wider  DO  plume  than  the 
data  used  to  generate  it  represents.  Neither  Figure  4.6  or  4.7  have  much  DO  data  to  substantiate 
the  contours  on  the  southeast  portion  of  the  plume.  Remove  all  symbols  associated  with 
Geoprobe  sampling,  soil  boring  or  monitoring  well  locations  not  used  in  measuring  the  DO  in 
preparation  of  these  figures  to  enable  a  less  cluttered  look  at  the  data  used  to  prepare  these 
figures.  Where  no  data  exist  to  support  the  isocontours  over  a  large  area,  we  need  to  use  a 
broken  line  and  explain  the  uncertainty  of  our  contour  placement.  Otherwise,  the  reader  is  left 
believing  we  sampled  extensively  and  our  isopleth  is  quite  accurate,  when  in  reality  the  isopleth  is 
at  best  an  individual  interpretation  of  the  data.  Each  reader  may  have  a  wholly  different 
interpretation  of  the  isopleth  configuration  if  examining  the  DO  points  used  to  produce  the  figure 
alone. 
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Response:  The  isopleths  on  the  southeast  portion  of  the  plume  were  drawn  to  honor  the 
data  points  collected  at  CPT~23,  EPA-82-H,  and  EPA-82-B.  Hence, 
continuity  was  maintained  between  the  source  area  and  these  wells  by  using 
inferred  isopleth  intervals.  As  stated  in  response  24,  all  isopleths  are 
somewhat  subjective  interpretations  of  site  data.  We  feel  that  the  locations  of 
the  isopleth  lines  we  used  are  good  representations  of  the  data;  however, 
dashed  isopleth  lines  have  been  included  to  illustrate  the  potential  variance  of 
these  lines  in  this  area.  Points  containing  no  data  have  been  removed  from 
Figures  4.6  and  4.7. 

26.  Figure  4.8  &  4.9  I  would  suggest,  as  in  comment  #25,  that  those  points  not  sampled  for  the 
parameter,  in  this  case  Nitrate  and  Nitrite,  be  removed  from  each  figure  to  allow  the  reader  to 
evaluate  the  interpretation  of  the  isopleth  map  for  him/herself 

Response:  Agree,  well  and  CPT  locations  not  sampled  have  been  omitted  from  Figures 
4.8  and  4.9. 

27.  General  Comment:  Figures  4.10  through  4.17  Refer  to  comment  #25.  Remove  all 
unnecessary  symbols  and  sampling  points  not  sampled  to  gain  data  for  preparation  of  these 
figures. 

Response:  Agree,  well  and  CPT  locations  not  sampled  have  been  omitted  from  Figures 
4.10  through  4.17. 

28.  P4-33  Section  4.3.24  Provide  an  explanation  as  to  why  there  did  not  appear  to  be  any 
clear  trend  between  BTEX  and  sulfate  concentrations  in  August  1993.  Why  would  the  data  be  so 
erratic  or  non-comparable? 

Response:  Considering  the  numerous  interaaions  between  different  consortia  of  bacteria, 
it  is  quite  possible  that  the  redox  reactions  for  sulfate  reduction  were  not 
mediated  in  ail  locations  because  the  subsurface  microorganisms  were 
inhibited  in  some  way.  A  definitive  trend  showing  site-wide  sulfate  reduction 
in  the  vicinity  of  greatest  hydrocarbon  contamination  was  not  evident  (Figure 
4.12).  Depletion  of  other  available  electron  acceptors  likely  caused  sulfate 
reduction  to  become  more  predominant  in  1994. 

Pursuant  to  the  above  response,  the  following  text  was  amended  in  Section 
4.3. 2. 4  (in  bold):  ‘There  does  not  appear  to  be  any  clear  trend  between 
BTEX  and  sulfate  concentrations  downgradient  from  the  source 
(compare  Figure  4.12  to  Figure  4.5),  near  the  leading  edge  of  BTEX 
contamination  in  August  1993.  However,  localized  sulfate  reductions 
are  seen  in  the  source  area.  Figure  4.13  is  an  isopleth  map  showing  the 
distribution  of  sulfate  in  ground  water  in  July  1994.  This  figure  includes 
data  collected  from  monitoring  wells  in  the  source  area  north  of  Sixth  Street 
in  December  1993/January  1994.  These  wells  cover  a  small  area  and  these 
data  represent  the  only  data  available  for  this  area.  Comparison  of 
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Figures  4.5  and  4. 13  shows  graphically  that  by  July  1994,  areas  with  elevated 
total  BTEX  concentrations  had  depleted  sulfate  concentrations.  This  is  a 
strong  indication  that  the  rate  of  anaerobic  biodegradation  of  the  BTEX 
compounds  through  sulfanogenesis  increased  from  1993  to  1994.  It  is 

possible  that  the  redox  reactions  required  for  sulfate  reduction  to 
proceed  in  the  ground  water  environment  in  1993  were  not  microbially 
mediated,  and  that  the  depletion  of  other  available  electron  acceptors  by 
1994  likely  increased  the  importance  of  sulfate  reducing  processes.” 

29.  P5-2  Section  5.2  Bottom  of  Final  Paragraph  The  text  states  that  the  isopleth  maps  for 
DO  and  nitrate  compounds  were  superimposed  and  combined  to  form  a  ‘total”  electron  acceptor 
isopleth  map.  Please  provide  a  figure  to  show  what  this  would  look  like.  Also,  see  Montgomery 
Watson  comment  #3. 

Response:  Agree,  a  superimposed  isopleth  map  for  oxygen  and  nitrate  has  been  included 
in  Section  5.  The  solute  transport  model  was  originally  set  up  to  use  only 
dissolved  oxygen  as  an  electron  acceptor.  This  model  predicted  a  plume  size 
and  shape  that  extended  nearly  twice  as  far  as  the  observed  plume  in  1994. 
BTEX  biodegradation  predictions  were  grossly  underestimated  by  assuming 
aerobic  biodegradation  only.  Based  on  these  results,  it  was  clear  that 
dissolved  oxygen  was  not  the  only  electron  acceptor  being  utilized  for  BTEX 
biodegradation  at  the  site,  and  in  order  to  calibrate  the  solute  transport 
model,  it  was  necessary  to  include  another  degradation  mechanism. 
Denitrification  processes  are  the  most  thermodynamically  favorable  after 
aerobic  respiration.  Upon  incorporating  nitrate  into  the  solute  transport 
model,  the  predicted  plume  in  1994  was  a  better  match  to  the  observed  data, 
and  Parsons  ES  was  ^le  to  calibrate  the  model. 

30.  P5-6  Section  5.4.3  The  text  states  the  highest  total-dissolved  BTEX  concentrations 
obtained  from  laboratory  analytical  data  for  the  period  through  August  1993  was  used  for  model 
development.  Be  more  specific  as  to  how  the  Appendix  D  concentration  values  were  arrived  at. 
My  first  assumption  was  that  the  highest  BTEX  concentration  within  a  grid  would  be  used  in  the 
model,  however,  some  other  method  of  determining  the  BTEX  value  for  each  grid  square  was 
used.  Please  explain  in  the  text. 
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Response:  Agree,  additional  explanation  for  generation  of  the  modeled  total  BTEX 
plume  has  been  added  to  Section  5.4.3.  Ground  water  analytical  data  often 
were  collected  in  multiple  sampling  events  fi-om  1992  to  1993.  A 
conservative  total  BTEX  isopleth  map  for  1993  was  generated  by  picking  the 
highest  total  BTEX  concentrations  at  well  locations  sampled  in  1992  to  1993. 
This  conservative  isopleth  map  was  then  used  in  model  development  by 
superimposing  the  model  grid  over  it,  and  extracting  representative  total 
BTEX  concentrations  for  the  model  based  on  the  isopleth  contours  that 
intersected  a  given  model  cell.  Total  BTEX  concentrations  used  in  the 
model,  and  shown  in  Appendix  D,  are  an  estimated  average  concentration  of 
ail  isopleth  lines  in  a  model  cell.  The  highest  concentrations  at  the  site,  per 
se,  were  not  necessarily  used  for  each  model  cell  because  a  single  point  or 
single  isopleth  line  was  not  considered  representative  of  total  BTEX 
concentrations  over  the  entire  85’  by  1 10’  model  cell.  This  method  produced 
a  calibrated  model  plume  in  1993  that  closely  matched  observed  data  in  1993 
(Figure  5.2  vs.  Figure  4.4).  In  fact,  the  calibrated  total  BTEX  plume  is 
slightly  higher  in  both  concentration  and  extent. 

Section  5.4.3  now  has  the  following  addition;  ‘The  BTEX  data  from  Figure 
4.4  were  used  in  model  development  by  superimposing  the  model  grid  over 
the  isopleth  contours.  The  total  BTEX  concentrations  used  in  the  model,  and 
shown  in  Appendbc  D,  are  estimated  average  concentrations  of  all  the 
isopleth  lines  intersecting  the  boundaries  within  each  model  cell.  The  highest 
concentration  isopleth  lines  were  not  used  for  allocating  BTEX 
concentrations  to  model  cells  because  a  single  isopleth  concentration  was  not 
representative  of  the  average  total  BTEX  concentrations  over  the  entire  85- 
foot  by  1 10-foot  model  cell.  Figure  5.2  shows  the  distribution  of  the  BTEX 
plume  as  calculated  by  the  Bioplume  11  model  for  T=0  for  all  models. 
Comparison  of  Figures  4.4  and  5.2 .. . .” 

31.  P5-8  Top  paragraph  The  units  used  for  hydraulic  conductivity  in  this  section  are  in  ft/s. 
Please  make  the  presentation  of  conductivity  values  consistent  between  this  section  which 
discusses  the  model  input  parameters  and  the  previous  sections  3.3.32  and  Table  3.1.  Also, 
explain  whether  the  Montgomery  Watson  slug  test  data  was  used  to  develop  the  range  identified 
in  this  section.  If  not  please  explain.  See  comment  #17. 

Response:  Agree,  hydraulic  conductivity  values  have  been  changed  to  consistent  units 
throughout  the  document.  Montgomery  Watson  slug  test  data  were 
evaluated  before  generating  a  calibrated  water  table,  but  it  was  decided  that 
the  higher  values  of  hydraulic  conductivity  measured  by  ES  (Table  3. 1)  were 
more  representative  of  the  aquifer  matrix  through  which  the  contaminant  is 
traveling  (described  in  response  #17).  Higher  hydraulic  conductivities  also 
were  conservative  because  plume  migration  distance  increases  in  proportion 
to  increased  hydraulic  conductivity. 
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Section  5.4.4  now  has  the  following  addition.  ‘Based  on  slug  tests 
performed  at  the  site,  hydraulic  conductivity  varies  from  1.08x10'*  ft/s  to 
6.08x10**  ft/s.  This  is  within  the  accepted  range  for  sandy  materials  (Freeze 
and  Cherry,  1979).  Slug  test  results  used  for  modeling  do  not  reflect  slug 
test  data  collected  by  JMM  (1993)  at  MW-1.  MW-1  was  screened  in  a  soil 
interval  characterized  by  silty  sands  with  a  large  interval  (~4  ft)  of  clayey 
sand.  Therefore,  slug  test  data  from  MW-1  were  not  considered 
representative  of  the  fine-  to  medium-grained  sandy  soils  located  around  the 
screened  monitoring  wells  used  for  Parsons  ES  slug  tests  in  1993.  The 
sensitivity  of  the  model  to  this  parameter  was  evaluated  during  the  sensitivity 
analysis  described  in  Section  5.6.” 

32.  P5-9  Section  5.4.5  First  Paragraph  The  assumption  at  the  bottom  of  this  paragraph 
appears  correct,  that  the  oxygen  was  utilized  first  by  aerobic  bacteria  and  then  anaerobic  bacteria 
consumed  nitrate  as  the  next  available  electron  acceptor.  This  assumption  does  not  appear  to 
have  been  followed  when  combining  the  DO  and  nitrate  concentrations  because  the  only  place  the 
nitrate  would  be  effective  as  an  electron  acceptor  is  where  the  DO  is  equal  to  zero.  See  MW 
comment  #3. 

Response:  We  feel  that  combining  oxygen  and  nitrate  concentrations  throughout  the 
model  grid  was  appropriate.  Theoretically,  nitrate  is  not  used  for  BTEX 
biodegradation  until  all  modeled  oxygen  concentrations  are  depleted  to  low 
9  concentrations.  However,  significant  nitrate  reductions  occurred  in  areas 

with  significant  oxygen  reductions.  These  trends  support  the  likelihood  that 
denitrification  will  consistently  occur  following  depletion  of  oxygen  through 
aerobic  biodegradation  in  all  areas  of  BTEX  contamination.  Furthermore, 
both  oxygen  and  nitrate  react  instantaneously  with  BTEX  relative  to  the 
advective  groundwater  velocity  in  the  aquifer  (Borden  and  Bedient,  1986; 
J.T.  Wilson,  personal  communication,  1994).  Model  simulations  would  be 
more  accurate  if  instantaneous  BTEX  biodegradation  mechanisms  in  the 
presence  of  nitrate  (via  denitrification)  and  other  anaerobic  electron  acceptors 
(e  g.,  ferrous  iron,  sulfate  and  carbon  dioxide)  are  incorporated  into  a  ground 
water  model.  The  utilization  of  instantaneous  aerobic  and  anaerobic 
reactions  in  modeling  will  be  expanded  by  Bioplume  III  [anticipated  release 
to  be  in  late  1995  (Rifai,  1995)],  which  will  incorporate  the  instantaneous 
aerobic  and  anaerobic  reactions  using  DO,  nitrate,  ferrous  iron,  sulfate,  and 
carbon  dioxide. 

The  following  text  was  added  after  the  first  paragraph  of  Section  5.4.5:  ‘The 
Bioplume  II  model  was  calibrated  with  DO  as  the  only  electron  acceptor. 
The  result  of  using  DO  as  the  only  electron  acceptor  was  a  modeled  BTEX 
plume  that  extended  nearly  twice  as  far  (and  past  the  Hill  AFB  boundary) 
downgradient  than  the  plume  observed  in  1994.  Based  on  these  results,  it 
was  clear  that  DO  is  not  the  only  electron  acceptor  being  utilized  for  BTEX 
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biodegradation.  Successful  calibration  of  the  Bioplume  II  model  required  the 
use  of  nitrate,  which  is  the  most  thermodynamically  favorable  electron 
acceptor  following  oxygen.  Furthermore,  decreases  in  nitrate  concentrations 
from  anaerobic  biodegradation  processes  were  observed  in  areas  >vith 
reduced  DO  concentrations  (compare  Figures  4.6  and  4.7  with  Figures  4.8 
and  4.9,  respectively).  This  strongly  suggests  both  denitrification  and  aerobic 
oxidation  are  important  biodegradation  mechanisms  at  the  site.  Although 
some  localized  areas  on  the  fHnge  of  the  BTEX  plume  overestimated  the 
actual  rate  of  denitrification  because  of  background  DO  concentrations,  both 
aerobic  oxygenation  and  denitrification  of  BTEX  contamination  were  widely 
observed  in  the  same  areas.  Therefore,  simulating  nitrate  concentrations  with 
DO  concentrations  in  the  model  was  not  an  overgeneralization  of  site 
electron  acceptor  potential  (as  might  initially  be  presumed),  but  instead  was 
an  improved  representation  of  site  conditions.  Related  modeling  initiatives  to 
improve  simulations  of  BTEX  biodegradation  in  ground  water  systems  are 
being  accomplished  by  incorporating  nitrate,  and  other  potential  anaerobic 
electron  acceptors  (e.g.,  ferric  iron,  sulfate,  and  carbon  dioxide)  into  the 
model  code,  specifically  within  the  code  of  the  soon-to-be  released  Bioplume 
III  ground  water  model  (Rifai,  1995).” 

‘The  loss  of  DO  and  nitrate  in  the  Bioplume  II  model  was  conceptualized 
with  aerobic  bacteria  using  DO,  and  then  with  anaerobic  bacteria  using  nitrate 
as  the  next  available  electron  acceptor.  This  assumption  is  justified  based  on 
the  observation  that  aerobic  oxidation  and  denitrification  are  important 
biodegradation  mechanisms  at  the  site.  Once  utilized,  DO  and  nitrate  will 
react  instantaneously  with  BTEX  relative  to  the  advective  groundwater 
velocity  in  the  aquifer  (Borden  and  Bedient,  1986;  Wilson,  1994).” 

Furthermore,  the  second  to  last  sentence  in  the  fifth  paragraph  also  has  been 
omitted. 

33.  P5-11  Section  5.4.7  Because  of  the  high  degree  of  model  sensitivity  to  the  reaeration 
coefficient,  a  better  understanding  of  why  the  .003  day'*  was  used  should  be  given.  See  MW 
comment  #5. 

Response:  The  reaeration  coefficient  of  0.003  day'*  was  originally  estimated,  based  on 
other  documented  Bioplume  modeling  efforts  (for  example,  Rifai  et  al., 
1988).  Use  of  the  reaeration  coefficient  is  justified  at  this  site  because  of  the 
shallow  water  table  and  the  relatively  high  DO  concentrations  observed  in  site 
ground  water.  An  anaerobic  decay  coefficient  was  not  included  in  the  model 
as  a  conservative  assumption. 
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First-order  biodegradation  rate  constant  estimates  for  Hill  AFB  range  from 
approximately  0.010  to  0.032  day’’  (Wiedemeier  et  ai,  1995).  These 
estimates  are  an  order  of  magnitude  larger  than  the  reaeration  coefficient 
used  in  the  Hill  AFB  model  and  suggest  that  the  total  of  aerobic  and 
anaerobic  biodegradation  of  compounds  is  occurring  at  magnitudes  much 
greater  than  accounted  for.  However,  biodegradation  rate  estimates  based  on 
field  data  were  unavailable  at  the  time  of  modeling.  First-order 
biodegradation  rates  are  simulated  in  the  Bioplume  II  model  through  either 
reaeration  or  anaerobic  decay  coefficients. 

Pursuant  to  the  above  response,  the  following  text  was  amended  to  Section 
5.4.7  as  follows  (in  bold):  “The  reaeration  coefficient  is  a  first-order 
decay  rate  constant  used  by  Bioplume  n  to  simulate  the  replenishment 
of  oxygen  into  the  ground  water  by  soil  gas  diffusion  and  rainwater 
infiltration.  Recent  data  on  first-order  biodegradation  rate  coefficients 
in  groundwater  at  Hill  AFB  suggest  that  biodegradation  rates  ranged 
from  0.010  to  0.032  day  *  over  the  center  and  periphery  of  the 
groundwater  contaminant  plume  (Wiedemeier  et  al.,  1994).  To  be 
con.iervative,  a  first-order  biodegradation  rate  coefficient  of  0.003  day  ' 
was  used  in  this  model.  This  rate  coefficient  was  increased  and  decreased 
by  one  order  of  magnitude  during  the  sensitivity  analyses  described  in 
Section  5.6. 

34.  P5-14  &1S  Section  5.5.2  Comparison  of  BTEX  plume  data  derived  up  to  August 
1993  with  that  of  July  1994  is  very  uncertain.  Uncertainly  arises  from  two  primary  factors:  first, 
the  sampling  and  analysis  techniques  are  different  between  the  two  events,  and  second,  the 
location  of  sampling,  especially  on  the  periphery  of  the  plume  was  not  consistent.  These  two 
factors  make  for  a  questionable  calibration  method  described  in  this  section. 

Response:  We  disagree  that  differences  between  sampling  techniques  create  a  large 
uncertainty  between  data  taken  at  two  different  times  (as  described  in  the 
response  to  comment  #22).  Although  some  wells  sampled  in  1993  were  not 
re-sampled  in  1994,  the  available  data  for  1994  are  sufficient  for  describing 
the  BTEX  plume  shape.  Perhaps  the  greatest  confusion  arises  on  the 
representation  of  ground  water  BTEX  contamination  in  1994.  Six 
monitoring  wells  at  the  front  of  the  plume  (EPA-82-F,  -E,  -N,  -K,  -O,  and  - 
H)  had  nondetectable  BTEX  concentrations  (<1  ppb).  Monitoring  wells 
MW- 11  and  EPA-82-B  on  the  sides  of  the  plume  also  had  nondetectable 
BTEX  concentrations.  Considering  these  peripheral  wells,  and  the  21  other 
monitoring  wells  showing  ground  water  BTC X  contamination,  we  feel  that  an 
accurate  representation  of  the  available  data  is  made  by  Figure  4.5  (and 
Figure  4.4),  and  that  the  ground  water  model  calibration  is  accurate. 
Additional  data  are  always  preferable,  however  such  data  were  not  available 
during  the  generation  of  these  figures. 
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Dashed  isopleth  lines  in  Figures  4.4  and  4.5  (as  previously  discussed  in 
comment  #24)  have  been  included  to  show  areas  of  uncertainty;  however,  the 
figures  shown  are  the  best  representation  of  the  available  ground  water 
BTEX  data,  and  they  are  not  unduly  compromised  by  either  different 
analytical  methods  or  data  interpretation.  If  a  preferred  method  of  data 
representation  can  be  suggested  by  the  reviewer.  Parsons  ES  would  consider 
using  it. 

A  single  sentence  referring  back  to  Section  4.3.1  was  added,  because  this 
issue  was  justified  in  that  section  per  the  response  to  comment  #22.  The 
sentence  has  been  added  after  the  first  sentence  of  the  Section  5.5.2  and 
reads;  ‘The  extent  of  dissolved-phase  BTEX  contamination  in  1993  and 
1994  is  described  in  Section  4.3.1.” 

35.  P5-27  Section  5.7.3  The  reference  to  Figure  5.13  in  the  text  should  indicate  that  the 
results  are  for  T=3  years.  Then  the  later  discussion  of  the  plume  disappearance  at  T=4  years 
would  be  more  easily  understood.  I  was  a  little  mixed  up  expecting  the  T=4  years  model  results  to 
be  shown  in  Figure  5.13. 

Response:  Agree,  the  following  text  has  been  amended  *  o  the  paragraph  in  Section  5.7.3 
(in  bold);  ‘‘  .  .Figures  5.13  and  5.14  show  the  results  of  this  model  for  1 
and  3  years  after  the  implementation  of  a  15-percent  annual  source 
removal  technology.  The  initial  1  year  prediction  of  plume  migration 
suggests  that  the  plume  would  extend  as  far  as  Cambridge  Street  at 
concentrations  of  1  pg/L.  By  year  3  (Figure  5.14),  the  BTEX  plume  had 
undergone  significant  attenuation,  including  a  complete  reduction  of 
BTEX  contamination  in  the  source  area.  By  year  4,  the  plume  had 
entirely  disappeared.  This  plume  disappearance  at  year  4  was  caused 
by  the  reduction  of  the  injection  loading  rates  of  modeled  BTEX  to  55 
percent  of  the  original  loading  rate,  which  was  within  the 
biodegradation  capacity  of  the  upgradient,  influent  electron  acceptors 
and  aquifer  reaeration. 

36  P5-21  Section  5.7.1  Please  show  how  the  initial  3900  gm  of  dissolved-phase  BTEX 
contamination  was  derived  at  T=0. 

Response:  This  estimate  was  made  by  using  the  Bioplume  II  model  output  for  ‘Hill-A” 
which  describes  the  mass  of  dissolved-phase  contamination  for  each  time 
step. 

The  following  text  has  been  added  after  the  second  sentence  in  Section  5.7. 1 ; 
‘This  estimate  was  calculated  by  Bioplume  II,  which  summed  all  dissolved 
BTEX  contamination  over  the  Hill  AFB  model  domain  at  time  zero.” 

37.  P6-1  Section  6.1  Last  sentence  contains  a  double  negative,  ’ho  unacceptable”.  Please 
reword. 
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Response:  Agree,  the  sentence  now  reads:  ‘Rather,  this  report  focuses  on  the  potential 
use  of  intrinsic  remediation  and  source  reduction  technologies  to  reduce 
BTEX  concentrations  within  the  shallow  ground  water  to  levels  that  pose  an 
acceptable  risk  to  human  health  or  the  environment.” 

38.  P  6-6  Second  Paragraph  Last  Line  Change  the  word  “grade”  to  “degrade”. 

Response:  Agree,  the  sentence  now  reads:  ‘The  DO  introduced  by  biosparging  can  also 
be  utilized  effectively  to  aerobically  biodegrade  the  dissolved  contaminant 
mass.” 

39.  P6-8  Section  6.2.3.2  At  the  bottom  of  the  second  complete  paragraph  the  report  states 
that  other  studies  conducted  at  this  site  have  addressed  the  potential  impact  of  soil  gas  on 
residential  areas  and  have  determined  that  these  pathways  are  incomplete  This  statement  is  not 
true,  the  vapor  exposure  assessment  below  the  residential  area  confirmed  a  completed  pathway 
for  soil  gas  emanating  fi-om  the  ground  water  contamination  to  within  4  feet  of  the  surface.  No 
pathway  has  been  completed  into  the  homes.  State  only  in  the  report  that  other  studies  have 
addressed  the  potential  impact  of  soil  gas. 

Response:  Agree,  the  bottom  of  the  fourth  paragraph  now  reads:  ‘Other  studies  have 
addressed  the  potential  of  soil  gas  and  have  determined  that  pathways  to 
residential  structures  are  incomplete.” 

40.  P6-9  Section  6.2.3.3  Write  out  the  full  wording  of  Point  of  Compliance  in  the  first 
sentence  The  designation  of  the  pond  referenced  should  be  Pond  5  not  Pond  3.  See  previous 
comment  #14. 

Response:  Agree,  the  first  paragraph  now  reads:  ‘The  stormwater  drain  located  along 
Cambridge  Street  has  been  identified  as  the  point  of  compliance  (POC)  for 
ground  water  remedial  activities  because  this  appears  to  be  the  most  likely 
point  of  exposure  for  migrating  contamination  to  impact  human  or  ecological 
receptors.  Migration  to  and  discharge  of  contaminated  shallow  ground  water 
into  the  stormwater  system  could  complete  an  exposure  pathway  to  human  or 
ecological  receptors  via  dermal  contact  or  possible  ingestion.  The 
stormwater  drain  outfall  into  Pond  5  is  an  accessible  and  well-defined 
location  for  monitoring  and  for  demonstrating  compliance  with  protective 
ground  water  quality  standards,  such  as  federal  MCLs.” 

41.  P6-9  Section  6.2.3.3  Second  paragraph  The  goal  statement  indicating  that  the 
remediation  goal  includes  restricting  long-term  ground  water  use  is  incorrect.  Restricting  ground 
water  use  is  a  means  for  preventing  exposure  but  in  itself  is  not  a  goal  of  Hill  AFB.  Please 
reword. 

Response:  Agree,  the  remediation  goal  paragraph  has  been  amended  as  follows  (in  bold): 

‘This  remedial  strategy  would  be  consistent  with  remediation  requirements 
set  forth  by  the  State  of  Utah.  The  State  recognizes  that  compliance  with 
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f  promulgated,  single-point  remediation  goals  is  not  necessary  if  site-related 

contamination  does  not  pose  a  threat  to  human  health  or  the  environment 
(i.e  ,  the  exposure  pathway  is  incomplete).  Thus,  the  magnitude  of  required 
remediation  in  areas  that  can  and  will  be  placed  under  institutional  control  is 
different  from  the  remediation  that  is  required  in  areas  that  may  be  available 
for  unrestricted  use.  This  means  that  viable  remedial  alternatives,  which 
includes  long-term  restrictions  on  shallow  ground  water  use,  must  be 
able  to  achieve  concentrations  that  minimize  plume  migration  and 
expansion  and  potential  human  risk  associated  with  ground  water 
contact.  The  remediation  goal  for  shallow  ground  water  impacting  the 
Cambridge  Street  stormwater  drain  is  attainment  of  federal  MCLs  for  each  of 
the  Bl'EX  compounds,  as  listed  in  Table  6. 1 .  Although  it  is  unlikely  that 
stormwater  would  be  ingested  by  humans,  this  level  of  long-term  protection 
is  appropriate  for  a  residential  area.” 

Furthermore,  the  fourth  paragraph  of  the  second  paragraph  in  Section  6. 2. 3. 3 
has  been  omitted. 

4...  P6-10  Top  Sentence  This  sentence  is  not  necessarily  accurate.  The  soil  gas  emanating 
from  the  contaminated  shallow  ground  water  below  the  residential  housing  area  does  have  a 
completed  pathway  to  the  surface.  However,  no  human  health  risk  is  associated  with  this 
completed  pathway  based  upon  results  of  the  vapor  exposure  assessment  (VEA).  See  comment 
#  #39. 

Response:  Agree,  changes  to  the  top  paragraph  on  P6-10  now  reads  (in  bold);  Tn 
summary,  available  data  indicate  that  no  potential  exposure  pathway 
involving  shallow  ground  water  is  complete  under  current  conditions,  with 
the  exception  of  soil  gas  emanating  from  the  ground  water  to  within  4 
feet  of  the  surface.  The  exposure  route  for  soil  gas  was  identified  in  a 
vapor  exposure  assessment  performed  in  other  site  characterization 
studies  (Gemperline,  1995).  Although  an  exposure  pathway  to  the 
surface  is  completed  from  BTEX  contamination  volatilizing  from 
ground  water,  human  risk  was  calculated  to  be  inconsequential.  Other 
than  soil  gas,  no  potential  exposure  pathway  involving  shallow  ground  water 
will  be  complete  under  future  land  use  assumptions  provided  use  of  ground 
water  as  a  potable  or  industrial  source  of  water  is  prohibited  by  institutional 
controls  within  and  downgradient  of  the  source  area  to  the  Cambridge  Street 
stormwater  drain.  Thus,  institutional  controls  are  likely  to  be  a  necessary 
component  of  any  ground  water  remediation  strategy  for  this  site.  The 
required  duration  of  these  institutional  controls  may  vary  depending  on  the 
effectiveness  of  any  remedial  technology  at  reducing  contaminant  mass  and 
concentrations  in  the  ground  water.  If  federal  MCLs  are  exceeded  in  the 
Cambridge  Street  stormwater  discharge,  remediation  of  stormwater  will  be 
^  required  to  prevent  pathway  completion.” 
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43.  P6- 10  Section  6.2.4  Include  the  word  “of  ’  in  the  third  sentence. 

Response:  Agree,  the  sentence  now  reads:  ‘Screening  was  conducted  systematically  by 
considering  the  objectives  of  the  AFCEE  intrinsic  remediation  demonstration, 
the  physiochemical  properties  of  BTEX  compounds,  and  other  site-specific 
characteristics  such  as. . .” 

44.  P6-15  Section  6.2.4  The  acronym  most  commonly  used  for  the  industrial  waste  water 
treatment  plant  is  (IWTP).  Please  change  the  IWWTP  to  IWTP  for  consistency  with  Hill’s  use  of 
the  acronym.  See  also  P6-13  Table  6.2. 

Response:  Agree,  this  change  has  been  made. 

45.  P6-14  Table  6.2  Please  change  reference  to  bioventing  system  currently  operating  in  source 
area  to  read  “Pilot  test  system  currently  operating  in  source  area.” 

Response:  Agree,  this  change  has  been  made. 

46.  P6-15  Section  6.3.1  Please  show  how  the  stated  5%  annual  reduction  in  source  BTEX  using 
the  current  LNAPL  removal  system  was  derived.  Show  calculations  as  to  how  much  LNAPL  is 
theorized  to  be  present,  how  much  BTEX  is  present,  how  much  is  removed  each  year  by  the 
LNAPL  removal  operations.  Also,  explain  whether  a  5%  removal  rate  per  year  can  realistically  be 
maintained  for  more  than  a  few  years  or  whether  the  rate  would  most  likely  decrease  over  time. 

Response:  The  following  two  paragraphs  have  been  added  after  the  second  paragraph  of 
Section  6.3.1:  “A  5-percent  annual  LNAPL  recovery/reduction  was  selected 
as  a  reasonable  removal  rate  of  BTEX  concentrations  emanating  from  mobile 
LNAPL  at  the  site.  A  5-percent  annual  BTEX  source  recovery/reduction 
could  accomplish  this.  The  most  important  physical  processes  contributing  to 
BTEX  source  weathering  are  volatilization  and  dissolution.  The  dissolution 
of  BTEX  compounds  from  LNAPL  is  accomplished  through  interfacial 
dissolution  at  the  fuel/water  interface  and  dissolution  into  precipitation  that  is 
percolating  downward.” 
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‘The  5 -percent  annual  BTEX  loss  was  selected  for  comparison  purposes 
only,  and  is  not  intended  to  reflect  an  actual  rate  of  BTEX  source  reduction. 
On  the  basis  of  previous  fuel-spill  investigations  in  similar  soils  at  Wurtsmith 
AFB,  BTEX  constituents  in  mobile  LNAPL  decreased  at  rates  exceeding  70 
percent  per  year  through  natural  weathering  (Parsons  ES,  1995). 
Approximately  1,500  gallons  of  JP-4  released  into  a  shallow,  sandy  aquifer  at 
Wurtsmith  AFB  in  October  1988  had  weathered  to  low  residual-phase 
concentrations  (<150  pg/L)  without  measurable  free-product  by  June  1991. 
BTEX  compounds  in  LNAPL  are  being  similarly  weathered  at  UST  870,  as 
seen  by  a  decrease  in  BTEX  concentrations  in  LNAPL  over  time  (Table  4. 1). 
The  LNAPL  sample  taken  from  MW-10  exhibited  a  70-percent  loss  of  BTEX 
constituents  relative  to  fresh  LNAPL  (JP-4).  Hence,  the  partitioning  strength 
of  BTEX  compounds  in  LNAPL  contamination  is  diminishing  not  only  from 
engineered  removal  (bioslurpers),  but  also  from  natural  weathering. 
Regardless  of  the  value  used  to  estimate  annual  BTEX  source  reductions,  the 
calibrated  model  predicts  that  groundwater  will  not  migrate  past  the  base 
boundary,  with  the  front  of  the  plume  stabilizing  near  Cambridge  Street 
(assuming  current  conditions  are  not  compromised  with  further  fuel  spills). 
The  BTEX  plume  is  expected  to  disappear  from  overwhelming  natural 
attenuation  mechanisms  once  BTEX  source  concentrations  are  reduced  to 
approximately  50  percent  of  their  current  concentration.” 

47.  P6-16  Top  paragraph  Remove  the  word  “of’  from  the  second  to  last  sentence. 

Response:  Agree,  the  sentence  now  reads;  ‘Based  on  model  predictions,  the  BTEX 
plume  will  approach  the  Cambridge  Street  storm  drain  in  approximately  1  to 
4  years  at  concentrations  exceeding  1  pg/L.” 

48.  P6-17  Sections  6.3.2  Bottom  paragraph  states  that  during  high-flow  conditions  in  the 
stormwater  drain  from  heavy  precipitation  events  that  a  portion  of  the  stormwater  would  pass 
over  the  proposed  weir  and  discharge  directly  into  the  pond.  Please  clarify  what  is  meant  by  a 
‘))ortion”  of  the  discharge.  What  happens  to  the  other  portion?  Does  the  portion  over  the  low 
flow  weir  get  treated  by  the  sparge  unit? 

Response:  Agree,  this  paragraph  has  been  rewritten  as  follows:  “A  low-flow  weir  would 
be  constructed  at  the  stormwater  discharge  point  to  convey  stormwater 
through  the  sparge  tank  at  rates  the  system  is  capable  of  handling.  In  the 
event  that  stormwater  runoff  exceeds  the  capacity  of  the  weir  (and  the  sparge 
tank  system),  the  excess  stormwater  will  be  discharged  directly  to  collection 
ponds  without  treatment.  Although  excess  water  would  not  be  treated,  the 
anticipated  risk  of  BTEX  contamination  would  be  very  low  due  to  dilution  of 
the  BTEX  compounds.” 
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49.  P6-20  Section  6.4.1. 1  Change  reference  from  Figure  5.9  in  the  second  paragraph  to  Figure 
7.1. 


Response:  Agree,  this  reference  m  the  second  paragraph  now  reads:  ‘However,  the 
model  predicted  a  potential  exceedance  of  the  federal  MCL  for  benzene  at  the 
POC  wells  (Figure  7. 1)  and.  .  .” 

50.  P6-22  Section  6.4.1. 1  The  top  paragraph  states  that  source  removal  will  continue  for  8 
years.  Did  the  Bioplume  model  assume  we  could  remove  5  percent  of  the  source  continuously  for 
8  years?  If  so,  is  this  a  good  estimate?  Please  quantitatively  present  this  in  the  document.  See 
comment  #  46. 

Response:  In  response  to  comment  #46,  the  following  sentence  has  been  added  afrer  the 
first  sentence  of  the  last  paragraph  of  Section  6.4. 1.1:  ‘The  8-year  time 
frame  is  a  reasonable  source  removal  goal  based  on  predictions  of  successful 
source  removal,  both  engineered  and  natural,  that  will  approach,  or  exceed,  5 
percent  annually  (Section  6.3.1).” 

51.  P6-23  Section  6.4.2  The  discussion  of  Alternative  2  in  this  section  leads  me  to  believe  the 
storm  water  treatment  system  is  to  be  constructed  and  operated  from  the  outset  of  the  corrective 
action  process.  Whereas,  section  6.3.2  which  describes  Alternative  2  gave  me  the  impression  that 
only  if  monitoring  of  the  storm  water  drain  outfall  indicated  the  BTEX  MCLs  were  exceeded 
would  the  treatment  system  be  put  in  place.  Please  clarify  the  intentions  of  this  alternative  and 
assure  consistency  between  these  two  sections.  Also,  correct  formatting  error  on  page  6-24. 

Response:  Agree,  the  following  text  has  been  amended  in  Section  6.4.2. 1  (in  bold):  ‘The 
effectiveness  of  Alternative  1  is  enhanced  under  Alternative  2  by  ensuring 
that  if  stormwater  becomes  contaminated,  an  air  stripping  unit  will  be 
installed  to  treat  ground  water  to  levels  below  federal  drinking  water 
MCLs  before  it  is  discharged  to  the  stormwater  pond.  As  stated  in 
Section  6.3.2,  the  use  of  a  stormwater  air  stripper  would  be  contingent 
on  BTEX  concentrations  exceeding  MCLs  at  the  stormwater  discharge 
point.  Air  stripping  technologies,  including  sparging  tanks,  are  proven  and 
reliable  systems  for  reducing  BTEX  compound  concentrations  in  water  by 
more  than  95  percent.  The  use  of  a  low-flow  diversion  weir  to  treat  only 
more  concentrated  BTEX-contaminated  stormwater  will  reduce  the  size  and 
complexity  of  the  air  stripping  system.  This  alternative  also  complies  with  the 
program  goals  because  intrinsic  remediation  remains  the  predominant 
decontamination  method  at  the  site.” 

The  formatting  error  on  page  6-24  has  been  corrected. 
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52  P6-26  Section  6.4.3. 1  Last  sentence  of  the  second  paragraph  states,  ‘based  on  flux  testing  at 
other  fuel  contaminated  sites,  vapor  migration  is  not  anticipated  ”  Flux  chamber  sampling  at  this 
site  has  confirmed  a  pathway  for  BTEX  compounds  to  the  surface  exists  Please  remove  the 
statement  fi'om  this  report. 

Response:  Agree,  this  sentence  has  been  removed. 

53.  General  Comment:  Alternative  3  Same  concern  as  in  comment  #46,  please  substantiate 
what  1 5%  removal  quantitatively  would  mean  at  this  site.  Also,  due  to  the  results  of  previous 
total  fluids  removal  techniques  and  bioslurping  study,  coupled  with  the  fact  that  bioventing  v^dthin 
the  residential  area  is  not  an  option  based  upon  site  flux  testing  data,  I  don’t  believe  a  15% 
removal  rate  of  the  BTEX  plume  continuously  over  4  years  is  a  realistic  assumption.  Must 
support  the  assumption  better  to  use  it. 

Response:  Agree,  the  following  paragraph  has  been  included  afier  the  first  paragraph  of 
Section  6.4.3. 1  and  reads  as  follows:  ‘Conceptually,  this  15-percent  annual 
reduction  in  a  BTEX  source  from  mobile  LNAPL  will  be  obtained  from  both 
natural  weathering  and  increased  engineered  removal.  Natural  weathering 
rates  of  BTEX  compounds  in  mobile  LNAPL  under  similar  conditions  can  be 
substantial  (Section  6.3.1).  Similar  weathering  losses  of  JP-4  contamination 
are  occurring  at  Site  LIST  870.  The  assumed  15 -percent  annual  reduction  of 
BTEX  constituents  in  mobile  LNAPL  does  not  necessarily  represent  actual 
weathering  rates,  but  show  potential  LNAPL  reduction  rates  as  a  result  of 
increased  LNAPL  removal  along  with  natural  weathering.  More  intensive 
source  removal  could  help  achieve  protectiveness  approximately  4  years 
sooner  than  that  under  Alternative  1.  The  model  predicts  that  with  more 
intensive  source  removal,  the  BTEX  plume  will  be  less  concentrated 
approaching  the  Cambridge  Street  stormwater  drain,  and  this  exposure 
pathway  may  not  be  completed.” 

54.  P7-2  Top  sentence  Change  Pond  3  to  Pond  5. 

Response:  Agree,  the  reference  nx;w  reads;  ‘The  second  network  of  ground  water 
monitoring  points  will  consist  of  three  POC  wells  and  a  POC  sampling  point 
at  the  Pond  5  outfall  of  the  stormwater  drain  located  along  Cambridge 
Street.” 

55.  P7-2  Section  7.2.1  CPT-40  is  recommended  as  a  LTM  monitoring  point.  There  is  concern 
from  past  experience  that  data  collerted  from  a  CPT  placed  monitoring  point  is  not  comparable 
with  a  standard  monitoring  well  installed  by  other  methods.  Additionally,  no  explanation  as  to 
why  this  point  needs  to  be  monitored  is  given  and  I  am  not  sure  whether  the  this  point  exists  any 
longer  or  whether  it  is  capable  of  being  sampled.  Please  address  these  issues  before 
recommending  use  to  this  point. 

Response:  Agree,  the  following  text  has  been  added  (in  bold):  ‘Eight  ground  water 
monitoring  wells  placed  upg/adient,  within,  and  inunediately  downgradient  of 
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the  existing  BTEX  contaminant  plume  will  be  used  to  monitor  the 
effectiveness  of  intrinsic  remediation  in  reducing  total  contaminant  mass  and 
minimizing  contaminant  migration.  Figure  7. 1  shows  the  proposed  locations 
of  these  wells.  One  new  and  four  existing  monitoring  wells  (MW-04,  MW- 
05,  EPA-82-D  and  MW-10)  will  be  used  as  LTM  wells  to  monitor  natural 
attenuation  within  the  anaerobic  treatment  zone  and  BTEX  concentrations  in 
the  source  area.  In  the  event  that  the  MW-04  screen  is  too  shallow  to 
permit  collection  of  accurate  ground  water  data,  monitoring  well  EPA- 
82-1,  MW-01,  or  MW-14  should  be  considered  as  a  substitute  LTM 
location.  One  new  LTM  well  should  be  placed  within  the  aerobic  treatment 
zone  to  monitor  natural  attenuation  within  this  zone.  One  new  LTM  well 
should  be  placed  downgradient  of  the  BTEX  plume.  Sampling  and  analysis 
of  the  downgradient  LTM  well  (and  the  POC  wells)  will  be  useful  in 
monitoring  changes  in  ground  water  chemistry  through  time  and  will  facilitate 
early  detection  of  plume  migration.  Because  the  velocity  of  the  dissolved- 
phase  BTEX  plume  is  retarded  relative  to  the  advective  ground  water 
velocity  and  the  velocities  of  the  electron  acceptors  are  not,  depleted  DO, 
nitrate,  and  sulfate  concentrations,  and  elevated  ferrous  iron  and  methane 
concentrations  will  advance  in  front  of  the  BTEX  plume.  Thus,  changes  in 
the  concentrations  of  the  electron  acceptors  can  be  used  to  provide  early 
warning  of  BTEX  plume  encroachment  on  the  LTM  and  POC  wells.” 

“An  existing  CPT  monitoring  point  (CPT-40)  should  be  used  as  an 
upgradient  LTM  well.  CPT-40  was  selected  as  an  upgradient  LTM 
point  because  it  has  historically  been  free  of  ground  water 
contamination  and  is  suited  for  monitoring  background  levels  of  ground 
water  electron  acceptors,  pH,  and  oxidation/reduction  potential.  The 
different  well  diameter  of  CPT-40  compared  to  the  other  proposed  LTM 
wells  is  not  a  sampling  issue  because  background  levels  of  ground  water 
parameters  are  presumed  to  be  uniform  throughout  the  shallow  aquifer. 
In  the  case  that  CPT-40  is  destroyed  or  inaccessible,  a  new  LTM  well 
(described  in  Section  7)  well  be  installed  instead.” 

56.  P7-2  Section  7.2  Last  statement  infers  that  any  detection  of  BTEX  in  the  POC  wells  will 
trigger  further  evaluation  of  remedial  options.  I  thought  any  detection  of  BTEX  compound 
concentrations  above  the  MCLs  would  be  the  trigger  for  evaluation  of  other  options.  Please 
clarify. 

Response:  Agree,  tfie  last  sentence  in  Section  7.2  now  reads;  ‘Should  BTEX 
compounds  be  detected  in  POC  wells  above  MCLs,  other  remedial  options 
will  be  evaluated.” 
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57.  P7-3  Figure  7.1  Eliminate  extraneous  symbols  and  sampling  points  from  this  figure  that  do 
not  deal  with  the  monitoring  plan  being  proposed.  Change  Pond  3  to  Pond  5  and  include  a 
boundary  line  for  Hill  AFB  property.  Inclusion  of  street  names  and  the  elementary  school  would 
be  helpful  as  well. 

Response:  These  changes  have  been  incorporated  into  Figure  7  1 

58.  P7-5  Section  7.3.2  The  statement,  Tf  the  data  collected  at  any  time  during  the  monitoring 
period  indicate  the  need  for  additional  remedial  activities  at  the  site...” is  too  broad  and  undefined. 
Either  eliminate  this  statement  or  indicate  what  data  and  concentration  levels  would  indicate  the 
need  for  additional  remedial  activity. 

Response:  Agree,  the  last  sentence  of  Section  7.3.2  now  reads;  Tf  the  data  collected  at 
any  time  during  the  monitoring  period  indicate  the  need  for  additional 
remedial  activities  at  the  site  (i.e.,  if  concentrations  of  BTEX  exceed  MCLs  at 
POC  locations)  samplinr  frequency  should  be  adjusted  accordingly.” 

59.  General  Comment:  Change  references  to  Pond  3  and  all  figures  designating  Pond  3  to  read 
Pond  5  throughout  the  document.  See  comment  #s  57,  40  and  14. 

Response:  Agree,  these  changes  have  been  applied  globally  throughout  the  document. 

60.  General  Comment:  In  Section  8  and  other  locations  within  the  document, 
recommendations  are  made  as  to  the  final  preferred  actions.  It  is  probably  wise  to  reference  the 
Air  Force  as  making  those  recommendations  rather  than  the  contractor,  as  the  ultimate 
responsibility  for  the  report  and  site  is  the  Air  Force. 

Response:  Agree,  all  recommendations  will  be  referred  to  as  Air  Force  recommendations. 

61.  P7-2  Section  7.2.1  Suggest  we  not  recommend  MW-04  as  an  LTM  well.  Installation 
problems  caused  the  well  to  be  screened  veiy  shallow  below  the  water  table.  If  seasonal 
fluctuations  in  the  ground  water  drop  the  water  table,  this  well  may  not  be  a  useful  data  collection 
point.  I’d  recommend  EPA-82-I,  MW-01  or  MW-14. 

Response:  Water  level  fluctuations  may  be  a  concern  in  sampling  LTM  wells;  however, 
EPA-82-I  is  screened  under  a  shallower  interval  than  MW-04  because  it  has  a 
shorter  screen  length.  In  addition,  all  the  monitoring  wells  appear  to  be 
screened  in  approximately  the  same  relative  interval,  suggesting  that  water 
table  drops  may  occur  in  all  local  wells  to  the  same  degree.  Based  on 
positioning  of  MW-4,  we  recommended  the  same  well  for  an  LTM  location. 

In  response  to  the  above  comment,  the  following  text  has  been  added  into  the 
first  paragraph  of  Section  7.2. 1 :  Tn  the  event  that  MW-04  screen  is  too 
shallow  to  permit  an  accurate  ground  water  sampling,  monitoring  well  EPA- 
82-1,  MW-01,  or  MW-14  should  be  considered  as  a  substitute  LTM 
location.” 
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n.  Response  to  comments  submitted  by  Montgomery  Watson(MW); 

1 .  The  model  does  not  seem  to  be  conservative  overall  because  the  continuing  source  term  and 
the  biodegradation  assumptions  are  not  conservative.  If  the  source  term  is  underestimated  and 
the  degradation  rate  is  overestimated,  the  model  could  predict  a  much  more  favorable  situation 
than  may  exist. 

Response:  We  disagree  that  the  model  is  not  conservative  because  of  the  biodegradation 
assumptions  used.  The  suggestion  of  lowering  the  degradation  coefficient  to 
a  lower  value,  or  even  eliminating  it,  is  unjustified  considering  site  data. 
Section  4  illustrates  in  detail  that  numerous  electron  acceptors  such  as 
oxygen,  nitrate,  sulfate,  ferric  iron,  and  carbon  dioxide  are  being  utilized  to 
varying  degrees  at  Site  UST  870  for  the  microbial  destruction  of  fuel 
contaminants.  Background  DO  levels  of  a  least  5  mg/L  were  reduced  to 
below  1  mg/L  in  the  center  of  the  BTEX  plume.  Reduction  of  DO  alone 
provides  sufficient  evidence  that  biodegradation  is  occurring  and  the  use  of  a 
biodegradation  coefficient  is  warranted.  Without  a  biodegradation 
coefficient,  the  plume  would  travel  practically  unrestrained  toward 
downgradient  receptors  (and  extending  past  the  base  boundary). 

The  reaeration  coefficient  was  obtained  as  described  in  the  response  to  Air 
Force  comment  33.  Hence,  it  is  highly  likely  considering  the  amount  of 
biodegradation  occurring  at  the  site  and  the  number  of  electron  acceptors 
used,  that  the  reaeration  coefficient  has  been  underestimated.  Conservatism 
of  biodegradation  assumptions  was  further  assumed  by  using  only  DO  and 
nitrate  as  electron  acceptors  in  the  model.  Because  it  is  likely  that 
biodegradation  of  site  contaminants  is  underestimated,  it  is  also  likely  that 
more  biodegradation  is  occurring  than  suggested  by  the  model,  making  it 
conservative  overall. 

2.  In  your  assumptions,  the  presence  of  measurable  free-phase  LNAPL  is  defined  as  the  source 
area.  Residual  LNAPL  could  also  act  as  a  source.  A  larger  source  area  should  be  used  for  a 
more  conservative  model. 
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Response:  Residual  LNAPL  contamination  was  not  included  as  a  potential  source  in  the 
model  because  little  residual-phase  soil  contamination  exists  outside  of  areas 
estimated  to  contain  mobile  LNAPL.  This  is  illustrated  when  comparing 
Figures  4.1  and  4.2  in  the  model.  Residual  BTEX  concentrations 
downgradient  from  the  LNAPL  are  below  50  mg/kg  and  would  not  be  a 
substantial  source  of  contamination  through  partitioning  from  soil  to 
infiltrating  waters.  As  a  safety  factor,  the  calibrated  model  used  higher 
concentrations  of  dissolved  BTEX  in  the  source  than  have  been  observed  to 
further  establish  a  conservative  bias  to  the  model.  This  elevated  dissolved 
BTEX  parameter  helps  to  offset  the  effects  of  any  potential  residual-phase 
contamination  that  was  not  accounted  for  by  starting  model  assumptions. 

3.  Are  the  degradation  assumptions  really  as  conservative  as  you  suggest?  Doesn’t  denitrification 
take  place  only  in  anaerobic  areas,  therefore,  it  should  not  take  place  simultaneously  with  aerobic 
degradation.  By  adding  the  nitrate  and  oxygen  together  around  the  periphery  of  the  plume  you 
may  overestimate  degradation  if  the  two  processes  do  not  occur  simultaneously.  A  more 
conservative  model  scenario  without  nitrate  should  be  added  for  comparison.  Aerobic 
biodegradation  is  the  only  process  we  are  sure  is  happening  on  the  edges  of  the  plume. 

Response:  Model  simulations  using  DO  as  the  only  electron  acceptor  were  run 
during  initial  model  calibrations.  Results  of  these  simulations 
predicted  plume  shapes  and  concentrations  greatly  in  excess  of 
observed  conditions.  It  became  evident  during  the  model  calibration 
that  additional  biodegradation  mechanisms,  such  as  denitrification,  are 
occurring  at  the  site.  Inclusion  of  the  effects  of  denitrification  into  the 
ground  water  model  created  a  better  match  between  observed  data 
and  modeled  results. 

Denitrification  was  modeled  by  transforming  nitrate  concentrations  into 
oxygen  equivalent  concentrations,  as  described  in  Section  5  of  the  EE/CA. 
The  underlying  assumption  made  was  that  biodegradation  potential  was  great 
enough  that  available  oxygen  and  nitrate  concentrations  both  would  be 
utilized.  This  assumption  is  supported  by  comparisons  of  Figures  4.6  and  4.7 
to  Figures  4.8  and  4.9,  which  qualitatively  depict  nitrate  reductions  occurring 
in  the  same  area  of  DO  reductions.  Localized  overestimation  of 
biodegradation  by  including  nitrate  as  an  electron  acceptor  may  occur; 
however,  overall,  geochemical  evidence  suggests  that  denitrification  is  a 
predominant  process  occurring  at  the  site.  In  modeling,  BTEX  loss 
theoretically  occurs  first  through  aerobic  oxidation.  When  the  oxygen  is 
depleted,  nitrate  remains  to  degrade  more  BTEX  through  denitrification. 
This  is  the  biodegradation  sequence  mimicked  in  the  ground  water  model. 
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4.  The  report  should  note  that  the  overall  assimilative  capacity  is  a  best  case  estimate.  The 
reactions  are  very  specific  to  geochemical  conditions  and  are  not  guaranteed  to  happen.  The 
assimilative  capacity  calculations  were  done  using  the  highest  observed  electron  acceptor  or 
metabolic  byproduct  concentrations.  Therefore,  it  is  likely  to  be  an  overestimate.  For  example, 
degradation  by  iron  reduction  is  calculated  based  upon  the  highest  ferrous  iron  concentrations 
observed  (50.5  mg/L).  From  Figures  4.10  and  4.11,  typical  ferrous  iron  concentrations  in  the 
source  area  are  5-10  mg/L.  The  assimilative  capacity  due  to  denitrification  was  calculated  using  a 
background  nitrate  concentration  of  1 7  mg/L.  This  value  is  very  high  and  doesn’t  appear  to  be 
representative  of  the  background  nitrate  levels  shown  on  Figures  4.8  and  4.9.  A  value  which 
represents  the  average  background  value  should  be  used. 

Response:  Assimilative  capacity  is  an  estimate  of  the  biodegradation  potential  of  ground 
water.  Hence,  this  estimate  must  be  based  on  background  concentrations  of 
individual  electron  acceptors.  In  the  case  of  ferrous  iron,  ferrous  iron  is  a 
reduced  species  of  iron  generated  alter  ferric  iron  is  used  in  iron  reduction 
processes.  As  stated  in  section  4.3.2.3,  the  highest  concentration  of  ferrous 
iron  is  indicative  of  the  potential  for  iron  reduction  because  it  is  formed  only 
under  reducing  environments  (ferrous  iron  is  typically  non-existent  in  aerobic 
environments).  The  highest  levels  of  ferrous  iron  will  occur  in  locations  of 
greatest  anaerobic  activity,  such  as  in  the  center  of  the  plume.  Therefore,  we 
feel  that  the  ferrous  iron  content  of  50.5  mg/L  at  MW-02  is  representative  of 
the  iron-reducing  ccqmcity  of  ground  water  at  the  site.  Assimilative  capacity 
is  not  connotative  of  average  degradation  potential.  Biodegradation 
capacity  through  methanogenesis  is  predicted  through  the  same  means. 

In  terms  of  the  other  electron  acceptors,  such  as  nitrate,  background 
concentrations  outside  of  the  influence  of  BTEX  biodegradation  must  be 
used  to  show  uninfluenced,  background  electron  acceptor  concentrations. 
Otherwise,  the  assimilative  capacity  of  the  ground  water  cannot  accurately  be 
gauged.  For  these  reasons,  we  feel  that  substituting  average  values  for 
maximum  background  values  would  not  accurately  describe  the  overall  ability 
of  ground  water  to  biodegrade  compounds  through  aerobic  and  anaerobic 
mechanisms. 

5.  The  document  doesn’t  describe  where  the  reaeration  coefficient  comes  from.  It  seems  high, 
considering  the  site  is  covered  with  a  tight  clay  layer  that  is  sufficient  to  keep  the  contaminant 
vapors  from  reaching  the  residents.  A  lower  or  zero  reaeration  value  may  be  more  appropriate 
and  conservative.  In  any  case,  the  source  or  rationale  for  the  reaeration  value  used  should  be 
stated  in  the  report. 

Response:  Please  see  the  response  to  MW  comment  #1 . 
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the  mouth  of  the  stormwater  drain  that  runs  along  Cambridge  Street  be  used  to  monitor  the  long¬ 
term  migration  and  degradation  of  the  dissolved-phase  BTEX  plume.  Regular  sampling  and 
analysis  of  water  from  these  sampling  locations  wiU  allow  the  effectiveness  of  intrinsic 
remediation  to  be  monitored  and  should  allow  sufficient  time  to  implement  hydraulic  controls  to 
contain  the  plume  if  BTEX  is  detected  at  the  POC  sampling  locations.  The  LTM  wells  and  POC 
sampling  locations  should  be  sampled  on  a  semiairnual  basis  for  at  least  13  years.  If  the  data 
collected  during  this  period  supports  the  anticipated  effectiveness  of  intrinsic  remediation,  the 
sampling  frequency  can  be  reduced  to  once  every  year,  or  eliminated.  Ground  water  samples 
should  be  analyzed  for  the  parameters  described  in  Section?  of  this  report.  If  BTEX 
concentrations  in  water  from  the  POC  sampling  locations  are  found  to  exceed  promulgated 
maximum  contaminant  levels,  additional  corrective  actions  should  be  taken  to  remediate  ground 
water  at  the  site,  as  described  in  this  report. 
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SECTION  1 

INTRODUCTION 

This  report  was  prepared  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  [formerly 
known  as  Engineering  Science,  Inc.  (ES)]  and  presents  the  results  of  an  engineering 
evaluation/cost  analysis  (EE/CA)  conducted  to  evaluate  the  use  of  intrinsic  remediation 
(natural  attenuation)  with  long-term  monitoring  (LTM)  for  remediation  of  fuel-hydrocarbon 
contamination  dissolved  in  ground  water  at  underground  storage  tank  (UST)  Site  870,  Hill 
Air  Force  Base  (AFB),  Utah.  Previous  investigations  determined  that  JP-4  jet  fue’  had  been 
released  into  the  soil  and  shallow  ground  water  at  the  site.  The  main  emphasis  of  the  work 
described  herein  was  to  evaluate  the  potential  for  intrinsic  degradation  mechanisms  to  reduce 
dissolved-phase  benzene,  toluene,  ethylbenzene,  and  xylene  (BTEX)  concentrations  in  ground 
water  to  levels  that  are  protective  of  human  health  and  the  environment. 

l.I  SCOPE  AND  OBJECTIVES 

Parsons  ES,  in  conjunction  with  researchers  from  the  United  States  Environmental 
Protection  Agency  (USEPA)  Robert  S.  Kerr  Environmental  Research  Laboratory  (RSKERL), 
was  retained  by  the  United  States  Air  Force  Center  for  Environmental  Excellence  (AFCEE)  to 
conduct  site  characterization  and  ground  water  modeling  in  support  of  intrinsic  remediation 
with  LTM  at  UST  Site  870. 

The  scope  of  work  for  this  project  included  the  following  tasks  . 

•  Reviewing  existing  hydrogeologic  and  soil  and  ground  water  quality  data  for  the  site; 

•  Conducting  supplemental  site  characterization  activities  to  determine  the  nature  and 
extent  of  soil  and  ground  water  contamination  and  to  collect  geochemical  data  to 
demonstrate  the  occurrence  of  intrinsic  remediation; 

•  Developing  a  conceptual  hydrogeologic  model  of  the  shallow  saturated  zone,  including 
the  distribution  of  contaminants  and  probable  contaminant  pathways; 

•  Determining  if  intrinsic  processes  of  contaminant  destruction  are  occurring  in  ground 
water  at  the  site; 
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•  Performing  contaminant  fate  and  transport  modeling  based  on  site  hydrogeologic 
conditions  using  the  Bioplume  II  model, 

•  Evaluating  a  range  of  model  input  parameters  to  determine  the  sensitivity  of  the  model 
to  these  parameters  and  to  consider  several  contaminant  fate  and  transport  scenarios; 

•  Determining  if  naturally-occurring  processes  are  sufficient  to  minimize  BTEX  plume 
expansion  so  that  ground  water  quality  standards  can  be  met  at  a  downgradient  point  of 
compliance  (POC); 

•  Conduct  a  preliminary  exposure  assessment  for  receptors  potentially  exposed  to  fuel 
hydrocarbon  contamination  in  ground  water, 

•  Developing  remedial  action  objectives  (RAOs)  and  reviewing  available  remedial 
technologies; 

•  Using  the  results  of  modeling  to  recommend  the  most  appropriate  remedial  option 
based  on  specific  effectiveness,  implementability,  and  cost  criteria;  and 

•  Providing  a  LTM  plan  that  includes  LTM  and  POC  well  locations  and  a  sampling  and 
analysis  plan  (SAP). 

Site  characterization  methods  used  to  evaluate  intrinsic  remediation  included  Geoprobe'^ 
sampling  of  ground  water  near  existing  cone  penetrometer  testing  locations,  soil  borehole 
drilling,  soil  sample  collection  and  analysis,  monitoring  well  installation,  and  sampling  and 
analysis  of  ground  water  from  newly  installed  and  existing  monitoring  wells. 

Site-specific  data  were  used  to  develop  a  fate  and  transport  model  for  the  site  using 
Bioplume  II  and  to  conduct  a  preliminary  exposure  assessment.  The  Bioplume  II  model  was 
used  to  simulate  the  movement  and  degradation  of  BTEX  in  the  shallow  saturated  zone  under 
the  influence  of  advection,  dispersion,  sorption,  and  biodegradation.  As  part  of  the  EE/CA, 
this  modeling  effort  had  three  primary  objectives.  1)  to  predict  the  future  extent  and 
concentration  of  a  dissolved-phase  contaminant  plume  by  modeling  the  combined  effects  of 
advection,  dispersion,  sorption,  and  biodegradation;  2)  to  assess  the  possible  risk  to  potential 
downgradient  receptors  by  conducting  a  preliminary  exposure  assessment;  and  3)  to  provide 
technical  support  for  the  intrinsic  remediation  with  LTM  remedial  option  at  regulatory 
negotiations,  as  appropriate. 

Several  remedial  options  were  evaluated  as  part  of  this  EE/CA,  including  light 
nonaqueous-phase  liquid  (LNAPL)  removal;  soil  vapor  extraction;  bioventing,  hydraulic 
containment;  and  intrinsic  remediation  with  LTM.  Hydrogeologic  and  ground  water  chemical 
data  necessary  to  evaluate  the  various  remedial  options  were  collected  under  this  program; 
however,  field  work  was  designed  to  collect  the  data  required  by  the  Bioplume  II  model  and 
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to  support  the  intrinsic  remediation  with  LTM  remedial  option  for  restoration  of  fuel- 
hydrocarbon-contaminated  ground  water. 

This  report  contains  nine  sections,  including  this  introduction,  and  five  appendices. 
Section  2  summarizes  site  characterization  activities.  Section  3  summarizes  the  physical 
characteristics  of  the  study  area.  Section  4  describes  the  nature  and  extent  of  soil  and  ground 
water  contamination  and  the  geochemistry  of  soil  and  ground  water  at  the  site.  Section  5 
describes  the  Bioplume  II  model,  the  site  conceptual  model,  lists  model  assumptions  and  input 
parameters,  and  describes  sensitivity  analyses,  model  output,  and  the  results  of  the 
Bioplume  II  simulations.  Section  6  presents  a  comparative  analysis  of  remedial  alternatives. 
Section  7  presents  the  LTM  plan  for  the  site  Section  8  presents  the  conclusions  of  this 
investigation  and  provides  recommendations  for  further  work  at  the  site.  Section  9  lists  the 
references  used  to  develop  this  document.  Appendix  A  contains  boring  logs,  monitoring  well 
completion  diagrams,  and  slug  test  results.  Appendix  B  contains  ground  water  elevation  data 
and  information  on  the  seasonal  variation  in  ground  water  flow  at  the  site.  Appendix  C 
presents  soil  and  ground  water  analytical  results.  Appendix  D  contains  gridded  model  input 
parameters  and  water  table  calibration  results.  Appendix  E  contains  Bioplume  II  model 
•  output  on  a  diskette  in  ASCII  format. 

1.2  FACILITY  BACKGROUND 

Hill  AFB  is  located  at  4r07’N  latitude,  lll‘’58’W  longitude  on  a  bench  of  the  Wasatch 
Mountains  on  the  edge  of  the  Great  Salt  Lake  Basin.  UST  Site  870  is  located  in  the 
southwestern  comer  of  Hill  AFB,  Utah.  Figure  1.1  is  a  regional  location  map  showing  the 
location  of  UST  Site  870  relative  to  Hill  AFB  and  the  surrounding  area.  Figure  1 .2  is  a 
detailed  site  map  showing  UST  Site  870  and  the  immediately  adjacent  area.  UST  Site  870 
encompasses  the  area  immediately  downgradient  from  and  adjacent  to  the  former  location  of 
UST  870,0.  This  site  is  referred  to  as  Site  EGSS  by  the  Utah  Division  of  Environmental 
Response  and  Remediation  (DERR),  and  as  Site  Code  ST61  under  the  Air  Force  Installation 
Restoration  Program  (IRP).  For  the  purposes  of  the  work  described  herein,  UST  Site  870 
refers  to  the  area  shown  in  Figure  1.2.  This  area  includes  the  base  fuel  tank  farm  which 
consists  of  nine  aboveground  storage  tanks  (ASTs)  used  to  store  JP-4  and  diesel  fuel.  A 
portion  of  the  Patriot  Hills  base  housing  area  located  southwest  of  the  AST  farm,  is  also 
included  with  the  site. 
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1.2.1  Operational  History 

UST  Site  870  is  located  at  one  of  the  base  fuel  tank  &nns.  This  tank  farm  is  bounded  on 
the  south  by  Sbcth  Street  and  the  Patriot  Hills  housing  area  (Figure  1.2).  Building  870  at  the 
tank  farm  serves  as  the  command  and  logistical  support  coiter  for  the  dispensing  of  JP-4  to 
the  flightlines  Several  ASTs  are  located  directly  north  of  Building  870.  The  Patriot  (fills 
housing  area  consists  of  military  residential  housing.  Warehouses,  offices,  and  other  large 
structures  are  located  east  and  west  of  the  tank  farm.  Hill  Field  elementary  school  is  located 
immediately  southwest  of  the  housing  area  near  the  base’s  southwestern  property  boundary. 

UST  870.0  was  a  1,000-gallon  tank  used  to  store  condensate  and  off-spedfication  JP-4 
generated  by  activities  at  an  adjacent  fiher  stand.  UST  870.0  was  excavated  and  removed  in 
May  1991  and  upgraded  with  a  new  double-walled  steel  UST  that  was  equipped  with  leak- 
detection  equipment.  The  new  UST  serves  the  same  purpose  as  UST  870.0. 

Soil  and  ground  water  contamiiuition  was  observed  during  removal  of  UST  870.0.  Several 
site  investigations  were  conducted  by  Montgomery-Watson,  Inc.  (MWI)  [formerly  James  M. 
Montgomery  Consulting  Engineers,  Inc.  (JMM)]  in  response  to  this  contamination.  The 
results  of  these  investigations  are  presented  in  several  reports,  including; 

•  Site  Characterization  Report  (JMM,  1991) 

•  Free  Product  Letter  Report  (JMM,  1992a) 

•  Pumping  Tests  and  Product  Thickness  Test  Letter  Report  (JMM,  1992b) 

•  Remedial  Options  Letter  Report  (JMM,  1993a) 

•  Investigation  Summary  Report  (JMM,  1993b) 

The  site-specific  data  presented  in  Sections  3,  4,  and  5  are  based  on  a  review  of  these 
documents  and  on  data  collected  by  Parsons  ES  and  researchers  firom  the  RSKERL  under  this 
program.  A  synopsis  of  site  characterization  activities  conducted  prior  to  implementation  of 
the  field  work  described  in  this  report  is  provided  in  the  1993  Investigation  Summary  Report 
prepared  by  JMM  (1993b). 

1.2.2  Current  Remedial  Activities 

Current  remedial  activities  at  UST  Site  870  include  active  and  passive  light  non-aqueous 
phase  liquid  (LNAPL)  recovery.  Active  mobile-phase  LNAPL  recovery  is  being  accomplished 
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using  a  QED'^  specific-gravity  skimmer  pump  installed  in  a  monitoring  well  and  has  been 
conducted  since  June  1992  Passive  LNAPL  recovery  is  also  being  performed  in  selected 
wells  by  using  Soak  Ease^  absorbent  pads  enclosed  in  a  stainless  steel  perforated  bailer  To 
date,  about  700  gallons  of  LNAPL  has  been  recovered  using  these  systems.  Water  and 
LNAPL  levels  are  measured  monthly  to  provide  information  about  LNAPL  thickness  and 
ground  water  level  fluctuations 
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SECTION  2 

SITE  CHARACTERIZATION  ACTIVITIES 


To  meet  the  requirements  of  the  intrinsic  remediation  demonstration,  several  investigative 
techniques,  including  soil  and  ground  water  sampling  and  aquifer  testing,  were  utilized.  Soil 
sampling  was  accomplished  during  this  investigation  u^g  modified  hollow-stem  auger  (HSA) 
drilling  in  conjunction  with  continuous  solid-barrel  sampling.  Previous  investigations 
conducted  at  the  site  utilized  standard  HSA  drilling  and  soil  sampling  as  well  as  cone 
penetrometer  testing  (CPT).  Geoprobe*  sampling  apparatus  and  newly  installed  and 
previously  existing  monitoring  wells  were  used  to  collect  ground  water  samples  during  this 
investigation.  Previous  investigations  utilized  monitoring  wells  installed  in  HSA  boreholes 
and  monitoring  points  installed  in  CPT  holes  to  sample  ground  water.  Aquifer  tests 
conducted  at  the  site  included  pumping  and  slug  toting. 

This  section  presents  the  methods  used  by  Parsons  ES  and  researchers  from  the  RSKERL 
to  collect  site-specific  data  at  PBU  AFB,  Utah.  Site  characterization  data  obtained  under  this 
program  were  collected  in  four  phases.  Phase  one  consisted  of  collecting  shallow  ground 
water  samples  using  a  Geoprobe*.  Phase  two  consisted  of  continuous  soil  boring  and 
sampling,  ground  water  monitoring  well  installation  and  sampling,  and  aquifer  testing.  Phase 
three  consisted  of  collecting  ground  water  samples  from  existing  monitoring  wells.  Phase  four 
consisted  of  continuous  soil  boring  hiid  sampling,  ground  water  monitoring  well  installation 
and  sampling,  and  ground  water  sampling  using  a  Geoprobe*.  In  addition  to  the  woric 
conducted  under  this  program,  MWI  collected  soil  and  ground  water  data  on  numerous 
occasions  (JMM,  1993b;  MWI,  MWI,  1994a;  MWI,  1994b).  Data  collected  under  this 
program  and  data  collected  by  MWI  were  integrated  to  develop  the  conceptual  site  model  and 
to  aid  interpretation  of  the  physical  setting  (Sections)  and  contaminant  distribution 
(Section  4). 

The  physical  and  chemical  hydrogeologic  data  listed  below  were  collected  during  the  field 
work  phase  of  the  EE/CA; 
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•  Depth  from  measurement  datum  to  the  water  table  or  poteniiometric  surface  in 
monitoring  wells  and  monitoring  points, 

•  Depth  from  measurement  datum  to  the  base  of  the  shallow  saturated  zone; 

•  Location  of  potential  ground  water  recharge  and  discharge  areas; 

•  Hydraulic  conductivity  as  determined  from  slug  test  data, 

•  Detailed  stratigraphic  analysis  of  subsurface  media, 

•  Estimation  of  extent  and  thickness  of  mobile-phase  LNAPL, 

•  Dissolved  oxygen,  nitrate,  ferrous  iron,  sulfate,  methane,  chloride,  ammonia,  and 
total  organic  carbon  (TOC)  concentrations  in  ground  water; 

•  Temperature,  specific  conductance,  reduction/oxidation  (redox)  potential,  total 
alkalinity,  and  pH  of  ground  water, 

•  BTEX,  trimethylbenzene,  and  total  petroleum  hydrocarbon  (TPH)  concentrations  in 
ground  water; 

•  BTEX,  trimethylbenzene,  and  TPH  concentrations  in  soil, 

•  TOC  concentrations  in  select  soil  samples,  and 

•  Chemical  analysis  of  free  product  to  determine  the  mass  fraction  of  BTEX, 

The  following  sections  describe  the  procedures  followed  when  collecting  site-specific  data 
The  applied  drilling,  soil  sampling,  lithologic  logging,  and  monitoring  well  development 
procedures  are  described  in  Section  2. 1  Ground  water  sampling  procedures  are  described  in 
Section  2.2.  Aquifer  testing  procedures  are  described  in  Section  2.3. 


2.1  DRILLING,  SOIL  SAMPLING,  AND  MONITORING  WELL  INSTALLATION 

Drilling,  soil  sampling,  and  monitoring  well  installation  were  accomplished  in  two  phases 
under  this  program.  Phase  one  occurred  during  the  week  of  16  August  1993,  and  consisted  of 
drilling,  soil  sampling,  and  monitoring  well  installation  at  EPA-82-A,  EPA-82-B,  EPA-82-C, 
EPA-82-D,  EPA-82-E,  EPA-82-F,  EPA-82-H,  and  EPA-82-I  (Figure  1.2).  Phase  two 
occurred  during  the  week  of  4  July  1994,  and  consisted  of  drilling  and  soil  sampling  at  EPA- 
82-J  and  EPA-82-K,  and  monitoring  well  installation  at  EPA-82-J.  Drilling,  soil  sampling, 
and  monitoring  well  installation  were  accomplished  using  the  procedures  described  in  the 
following  sections. 
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2.1.1  Well  Locations  and  Completion  Intervals 

Nine  new  ground  water  monitoring  wells  were  installed  to  help  characterize  the  shallow 
ground  water  flow  system  UST  Site  870  These  wells  are  identified  as  EPA-82-A,  EPA-82-B, 
EPA-82-C,  EPA-82-D.  EPA-82-E,  EPA-82-F,  EPA-82-H,  EPA-82-I,  and  EPA-82-J  The 
new  monitoring  wells  were  installed  in  the  locations  shown  on  Figure  12  The  well  locations 
were  selected  to  provide  the  hydrogeologic  data  necessary  for  successful  implementation  of 
the  Bioplume  II  model  and  to  support  intrinsic  remediation  Table  2  1  presents  well 
completion  details. 

2.1.2  Well  Drilling  and  Installation  Procedures 

This  section  describes  the  procedures  used  for  drilling  and  installation  of  new  monitoring 
wells.  All  new  monitoring  wells  were  installed  in  accordance  with  general  procedures  outlined 
in  Section  8.5  of Compendium  of  Superfund  Field  Methods  (USiEPX,  1987) 

2.12.1  Pre-Drilling  Activities 

All  necessary  digging,  drilling,  and  ground  water  monitoring  well  installation  permits  were 
obtained  prior  to  mobilizing  to  the  field.  In  addition,  all  utility  lines  were  located  and 
proposed  drilling  locations  were  cleared  prior  to  any  drilling  activities. 

Water  used  in  drilling,  equipment  cleaning,  or  grouting  were  obtained  from  an  onsite 
potable  water  supply.  Water  use  approval  was  verified  by  contacting  the  appropriate  facility 
personnel. 

2. 1 .2.2  Equipment  Decontamination  Procedures 

Prior  to  arriving  at  the  site,  and  between  each  drilling  location,  the  drill  rig,  augers,  drilling 
rods,  bits,  casing,  samplers,  tools,  and  other  downhole  equipment  were  decontaminated  using 
a  high-pressure,  steam/hot  water  wash.  Only  potable  water  was  used  for  decontamination. 

During  drilling  operations,  the  drill  rig,  augers,  and  any  downhole  drilling  and/or  sampling 
equipment  were  decontaminated  at  the  north  end  of  the  industrial  waste  treatment  plant 
(IWTP)  at  Flill  AFB.  Water  from  the  decontamination  operations  was  allowed  to  collect  in 
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the  decontamination  pad  collection  tanks  Precautions  were  taken  to  minimize  any  impact  to 
the  area  surrounding  the  decontamination  pad  that  might  result  from  the  decontamination 
operations. 

All  sampling  tools  were  cleaned  onsite  prior  to  use  and  between  each  sampling  event  with  a 
clean  water/phosphate-free  detergent  mix  and  a  clean  water  rinse  All  well  completion 
materials  were  factory  sealed.  All  decontamination  activities  were  conducted  in  a  maimer  so 
that  the  excess  water  was  controlled  and  not  allowed  to  flow  into  any  open  borehole 

Fuel,  lubricants,  and  other  similar  substances  were  handled  in  a  manner  consistent  with 
accepted  safety  procedures  and  standard  operating  practices  Well  completion  materials  were 
not  stored  near  or  in  areas  which  could  be  affected  by  these  substances. 

2. 1 .2.3  Drilling  and  Soil  Sampling 

Drilling  was  accomplished  by  using  the  HSA  method,  modified  with  a  hinged  door  on  the 
lead  auger  The  use  of  the  hinged  door  facilitated  collection  of  representative  soil  samples 
over  the  entire  range  of  contamination.  The  borings  were  drilled  and  continuously  sampled  to 
the  proposed  total  depth  of  the  monitoring  well.  A  final  borehole  diameter  of  at  least  8  inches 
(with  the  exception  of  EPA-82-J,  which  used  a  6-inch  boring)  was  used  for  the  installation  of 
wells  with  a  2-inch  inside-diameter  (ID)  casing. 

Continuous  soil  samples  were  obtained  using  a  3-inch-ID  solid-barrel  continuous  sampling 
device.  Samples  were  collected  continuously  over  the  full  depth  of  the  soil  borehole  The  soil 
samples  collected  were  removed  from  the  continuous  sampler  in  0  3 -foot  intervals  and  placed 
in  clean  glass  jars  for  laboratory  analysis.  In  addition,  a  portion  of  the  soil  sample  was  placed 
in  a  clean  glass  jar  for  photoionization  detector  (PID)  headspace  measurements  for  volatile 
organic  compounds  (VOCs)  and  lithologic  logging.  Representative  portions  of  the  soil 
samples  collected  for  the  headspace  procedure  were  quickly  transferred  to  clean  glass  jars, 
sealed  with  alurmnum  foil,  and  held  for  1 5  minutes  at  an  ambient  temperature  of  65  degrees 
Fahrenheit  (“F)  or  greater.  Semiquantitative  measurements  were  made  by  puncturing  the 
aluminum  foil  seal  with  the  PED  probe  and  reading  the  concentration  of  the  headspace  gases. 
The  PID  relates  the  concentration  of  total  VOCs  in  the  sample  to  an  isobutylene  calibration 
standard  The  PID  was  also  used  to  monitor  the  worker  breathing  zone 
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The  Parsons  ES  field  hydrogeoiogist  observed  drilling  and  well  installation  activities, 
maintained  a  detailed  descriptive  log  of  subsurface  materials  recovered,  and  photographed 
representative  samples.  Final  geologic  boring  logs  are  presented  in  Appendbc  A  These  logs 
contain; 

•  Sample  interval  (top  and  bottom  depth); 

•  Presence  or  absence  of  contamination  based  on  odor,  staining,  and/or  PID  readings; 

•  Soil  description,  including  color,  major  textural  constituents,  minor  constituents, 
relative  moisture  content,  plasticity  of  fines,  cohesiveness,  grain  size,  structure  or 
stratification,  relative  permeability,  and  any  other  significant  observations;  and 

•  Lithologic  contacts  with  the  depth  of  lithologic  contacts  and/or  significant  textural 
changes  recorded  to  the  nearest  0. 1  foot  (1  inch). 

Soils  exhibiting  petroleum  hydrocarbon  contamination  based  on  PID  screening  were 
drummed  and  stored  onsite  during  the  drilling  operations.  Upon  completion  of  the  drilling 
activities,  two  composite  samples  fi'om  the  contaminated  soil  drums  were  collected  and 
analyzed  by  USEPA  Methods  SW8020  and  SW8015  modified.  Upon  receipt  of  the  soil 
analytical  results,  these  soils  were  transferred  for  disposal  to  E.T.  Technologies,  Inc.  in  Salt 
Lake  City,  Utah  by  Hill  AFB  personnel.  Clean  soils  were  handled  by  Hill  AFB  personnel  who 
were  responsible  for  the  final  disposition  of  these  soils. 

2. 1 .2.4  Monitoring  Well  Installation 

Ground  water  monitoring  wells  were  installed  in  nine  soil  borings  under  this  program. 
Detailed  well  installation  procedures  are  described  in  the  following  paragraphs.  Well 
completion  diagrams  are  included  in  Appendix  A. 

2. 1.2. 4.1  Well  Materials  Decontamination 

Well  completion  materials  were  inspected  by  the  field  hydrogeoiogist  and  determined  to  be 
clean  and  acceptable  prior  to  use.  All  well  completion  materials  were  factory  sealed.  Pre¬ 
packaged  sand,  bentonite,  and  Portland*  cement  were  used  in  well  construction,  and  the  bags 
were  inspected  for  possible  external  contamination  before  use.  Materials  that  could  not  be 
cleaned  to  the  satisfaction  of  the  field  hydrogeoiogist  were  not  used. 


L  V45002\REPOR‘nTE3n\M-SEC-2.DOC 


2-8 


I 


2. 1. 2. 4.2  Well  Casing 

Upon  completion  of  drilling,  a  monitoring  well  casing  was  installed.  Well  construction 
details  were  noted  on  a  Monitoring  Well  Installation  Record  form.  This  information  became 
part  of  the  permanent  field  record  for  the  site  and  is  included  in  Appendix  A. 

Blank  well  casing  was  constructed  of  Schedule  40  polyvinyl  chloride  (PVC)  with  an  ID  of 
2  inches.  All  well  casing  sections  were  flush-threaded,  and  glued  joints  were  not  used  The 
casing  at  each  well  was  fitted  with  a  threaded  bottom  plug  and  a  top  cap  constructed  of  the 
same  type  of  material  as  the  well  casing.  The  top  cap  was  vented  to  maintain  ambient 
atmospheric  pressure  within  the  well  casing. 

The  field  hydrogeologist  verified  and  recorded  the  boring  depth,  the  lengths  of  all  casing 
sections,  and  the  depth  to  the  top  of  all  well  completion  materials  placed  in  the  annulus 
between  the  casing  and  borehole  wall  All  lengths  and  depths  were  measured  to  the  nearest 
0.1  foot. 

2.J.2.4.3  Well  Screen 

Well  screens  were  constructed  of  flush-threaded.  Schedule  40  PVC  with  an  ID  of  2  inches. 
The  screens  were  factory  slotted  with  0.0 1 0-inch  openings.  Each  well  was  screened  so  that 
seasonal  fluctuations  of  the  water  table  can  be  measured  Except  where  specified,  the  entire 
thickness  of  the  sand  interval  of  the  shallow  aquifer  was  screened.  The  position  of  the  screen 
was  selected  by  the  field  hydrogeologist  after  consideration  was  given  to  the  geometry  and 
hydraulic  characteristics  of  the  stratum  in  which  the  wells  were  screened 

2. 1.2. 4. 4  Sand  Filter  Pack 

A  graded  sand  filter  was  placed  around  the  screened  interval  from  the  bottom  of  the  casing 
to  approximately  2  feet  above  the  top  of  the  screen.  Number  10-20  Colorado  silica  sand  was 
used  for  the  sand  filter  pack. 

2. 1.2. 4. 5  Annular  Sealant 

An  annular  seal  of  sodium  bentonite  pellets  was  placed  above  the  sand  pack.  The  pellet 
seal  was  a  minimum  of  2  feet  thick  and  was  hydrated  in  place  with  potable  water.  In  wells 
EPA-82-A,  EPA-82-B,  EPA-82-C,  EPA-82-D,  EPA-82-E,  EPA-82-F,  EPA-82-H,  and  EPA- 


LA45002\R£PORrTEXT.02.SEC-2  DOC 


I 


82-1,  the  pellet  seal  was  overlaid  with  a  Portland®  cement/sodium  bentonite  grout  that  extends 
from  the  top  of  the  pellet  seal  to  approximately  4  5  feet  below  ground  surface  (bgs).  The 
Portland®  cement/sodium  bentonite  grout  mix  consisted  of  one  94-pound  sack  of  cement  and 
about  5  pounds  of  bentonite  for  each  7  gallons  of  water  used  The  bentonite  content  of  the 
grout  did  not  exceed  8  percent  by  dry  weight.  In  well  EPA-82-J,  Baroid®  3/8  bentonite  chips 
were  placed  in  the  borehole  from  the  top  of  the  sand  pack  to  approximately  4.8  feet  bgs  The 
grout  or  bentonite  chips  were  overlaid  with  concrete  that  extends  to  the  ground  surface, 

2. 1. 2. 4. 6  Flush-Mount  Protective  Cover 

Each  monitoring  well  was  completed  with  an  at-grade  protective  cover  In  areas  with 
pavement,  the  at-grade  covers  were  cemented  in  place  using  concrete  blended  to  the  existing 
pavement.  All  wells  were  completed  with  concrete  pads  that  slope  gently  away  from  the 
protective  casing  to  facilitate  runoff  during  precipitation  events 

2  1.25  Well  Development 

Before  being  sampled,  newly  installed  monitoring  wells  were  developed.  Well 
development  removes  sediment  from  inside  the  well  casing  and  flushes  fines,  cuttings,  and 
drilling  fluids  from  the  sand  pack  and  the  portion  of  the  formation  adjacent  to  the  well  screen. 

Well  development  was  accomplished  using  a  peristaltic  pump.  The  pump  tubing  was 
regularly  lowered  to  the  bottom  of  the  well  so  that  fines  were  agitated  and  removed  from  the 
well  in  the  development  water.  Development  was  continued  until  a  minimum  of  10  casing 
volumes  of  water  were  removed  from  the  well  and  the  pH,  temperature,  specific  conductivity, 
dissolved  oxygen  (DO)  concentration,  and  redox  potential  of  the  ground  water  had  stabilized. 
All  well  development  waters  were  collected  in  55-gallon  drums  and  transported  to  the  Hill 
AFB  IWTP  for  treatment  and  disposal 

2. 1 .2.6  Water  Level  Measurements 

Water  levels  at  all  sampled  monitoring  wells  were  measured.  Measurements  were  made 
using  an  electric  water  level  probe  capable  of  recording  to  the  nearest  1/8  inch  (0  01  foot).  In 
addition,  wate*"  level  measurements  were  made  in  select  piezometers  and  previously  existing 
monitoring  wells  at  the  site. 


L ‘.45002\R£POR7MEXTV02-SEC*2  DOC 


2-10 


2. 1 .2.7  Well  Location  and  Datum  Survey 

The  location  and  elevation  of  the  new  wells  were  surveyed  by  a  registered  surveyor  soon 
after  well  completion.  The  horizontal  location  were  measured  relative  to  established  Hill  AFB 
coordinates.  Horizontal  coordinates  were  measured  to  the  nearest  1  foot.  Vertical  location  of 
the  ground  surface  adjacent  to  the  well  casing  and  the  measurement  datum  (top  of  the  PVC 
well  casing)  were  measured  relative  to  a  US  Geological  Survey  (USGS)  mean  sea  level 
datum.  The  ground  surface  elevation  was  measured  to  the  nearest  0.1  foot,  and  the 
measurement  datum  elevation  was  measured  to  the  nearest  0.01  foot 

2.2  GROUND  WATER  SAMPLING 

This  section  describes  the  procedures  used  for  collecting  ground  water  quality  samples  In 
order  to  maintain  a  high  degree  of  quality  control  during  this  sampling  event,  the  procedures 
described  in  the  following  sections  were  followed 

Ground  water  samples  were  collected  in  four  phases  under  this  program.  Phase  one 
occurred  during  the  week  of  2  August  1993,  and  consisted  of  collecting  ground  water  samples 
near  existing  CPT  locations  using  a  Geoprobe®.  This  ground  water  sampling  process  is 
described  in  Section  2.2.3. 1.  The  second  phase  of  ground  water  sampling  occurred  during  the 
week  of  16  August  1993,  and  consisted  of  collecting  ground  water  samples  from  monitoring 
wells  and  water  samples  from  the  stormwater  drain.  The  procedures  used  to  sample  ground 
water  monitoring  wells  are  described  in  Section  2.2.3  2.  The  third  phase  of  ground  water 
sampling  occurred  during  the  week  of  8  November  1993,  and  consisted  of  sampling  ground 
water  monitoring  wells.  The  fourth  phase  of  ground  water  sampling  occurred  during  the 
week  of  4  July  1994,  and  consisted  of  collecting  ground  water  samples  from  monitoring  wells 
and  by  using  a  Geoprobe®.  In  addition  to  the  sampling  events  conducted  under  this  program, 
several  ground  water  sampling  events  have  been  conducted  by  MWI  at  this  site. 

Activities  that  occurred  during  ground  water  sampling  are  summarized  below: 

•  Assembly  and  preparation  of  equipment  and  supplies; 

•  Inspection  of  the  well  integrity  (for  monitoring  well  sampling),  including 

-  Protective  cover,  cap  and  lock, 

-  External  surface  seal  and  pad, 

-  Datum  reference,  and 
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-  Internal  surface  seal, 

•  Ground  water  sampling,  including 

-  Water  level  measurements, 

-  Visual  inspection  of  water, 

-  Well  casing  or  Geoprobe*  point  evacuation,  and 

-  Sampling; 

•  Sample  preservation  and  shipment,  including 

-  Sample  preparation, 

-  Onsite  measurement  of  physical  parameters,  and 

-  Sample  labeling  and  packing; 

•  Completion  of  sampling  records, 

•  Completion  of  chain-of-custody  records,  and 

•  Sample  disposition. 

Detailed  ground  water  sampling  and  sample  handling  procedures  that  were  used  are 
presented  in  following  sections. 

2.2.1  Ground  Water  Sampling  Locations 

Ground  water  samples  were  collected  from  existing  and  newly  installed  monitoring  wells, 
from  Geoprobe®  ground  water  sampling  equipment,  and  at  accessible  locations  along  the 
storm  sewer. 

2.2. 1 . 1  Geoprobe®  Sampling  Locations 

Ground  water  samples  were  collected  using  the  Geoprobe®  sampling  apparatus  near  nine 
existing  CPT  locations  (CPT-8,  CPT-I7,  CPT-18,  CPT-19,  CPT-23,  CPT-29,  CPT-31,  CPT- 
38,  and  CPT-39)  during  the  week  of  2  August  1994.  During  the  week  of  4  July  1994,  ground 
water  samples  were  collected  using  the  Geoprobe®  sampling  apparatus  at  points  EPA-82-K, 
EPA-82-L,  EPA-82-M,  EPA-82-N,  EPA-82-0,  and  EPA-82-P.  Geoprobe®  sampling 
locations  are  shown  in  Figure  1.2. 
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2  2  1.2  Monitoring  Well  Sampling  Locations 

Nine  new  monitoring  wells  were  installed  in  the  locations  shown  on  Figure  12.  After 
completion  of  well  installation  and  development  activities,  these  wells  were  sampled  using  a 
peristaltic  pump  with  dedicated  polyethylene  tubing.  Previously  existing  monitoring  wells 
were  also  sampled  under  this  program. 

2.2. 1 .3  Storm  Sewer  Sampling  Locations 

Water  samples  were  collected  from  accessible  locations  along  the  storm  sewer  system 
shown  on  Figure  1.2.  These  samples  are  labeled  storm-2  and  storm-3 

2.2.2  Preparation  for  Sampling 

All  equipment  used  for  sampling  was  assembled  and  properly  cleaned  and  calibrated  (if 
required)  prior  to  arriving  in  the  field.  In  addition,  all  record  keeping  materials  were  gathered 
prior  to  leaving  the  office 

2  2.2.1  Equipment  Cleaning 

All  portions  of  sampling  and  test  equipment  that  contacted  the  sample  were  thorough 
cleaned  before  use.  This  equipment  included  water  level  probe  and  cable,  lifting  line,  test 
equipment  for  onsite  use,  and  other  equipment  that  contacted  the  samples.  The  following 
cleaning  protocol  was  used: 

•  Cleaned  with  potable  water  and  phosphate-free  laboratory  detergent, 

•  Rinsed  with  potable  water; 

•  Rinsed  with  distilled  or  deionized  water, 

•  Rinsed  with  reagent-grade  acetone; 

•  Air  dried  prior  to  use. 

2.2  2  2  Equipment  Calibration 

As  required,  field  analytical  equipment  were  calibrated  according  to  the  manufacturer's 
specifications  prior  to  field  use  This  applied  to  equipment  used  for  onsite  chemical 
measurements  of  DO,  redox  potential,  pH,  specific  conductivity,  and  temperature 
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2.2.3  Sampling  Procedures 

Special  care  was  taken  to  prevent  contamination  of  the  ground  water  and  extracted 
samples  through  cross  contamination  from  improperly  cleaned  equipment.  Water  level  probes 
and  cable  used  to  detomine  static  water  levels  and  well  total  depths  were  thoroughly  cleaned 
before  and  after  field  use  and  between  uses  at  different  sanipli.  g  locations  according  to  the 
procedures  presented  in  Section  2.2.2. 1.  In  addition,  a  clean  pair  of  new,  disposable  nitrile 
gloves  was  worn  each  time  a  different  well  was  sampled. 

2.2.3. 1  Geoprobe*  Ground  Water  Sampling 

The  Geoprobe'^’  system  is  a  hydraulically  powered  percussion/probing  machine  used  to 
advance  sampling  tools  through  unconsolidated  soils.  This  system  provides  for  the  rapid 
collection  of  ground  water  (and  soil  and  soil  gas  if  necessary)  samples  at  shallow  depths  while 
minimizing  the  generation  of  investigation-derived  waste  materials.  Figure  2.1  is  a  diagram  of 
the  Geoprobe'^  system.  The  following  sections  describe  the  ground  water  sample  collection 
methods  and  decontamination  methods  using  the  Geoprobe**  system. 

2.2.3. 1.1  Sampling  Interval  and  Method 

Based  on  the  anticipated  ground  water  elevation,  the  sampling  depth  and  interval  were 
estimated  prior  to  driving  the  Geoprobe*  sampling  rods  into  the  ground.  The  Parsons  ES 
field  hydrogeologist  verified  the  sampling  depth  by  measuring  the  length  of  each  Geoprobe* 
sampling  rod  prior  to  insertion  into  the  ground.  A  disposable  drive  tip  was  placed  at  the  tip  of 
the  Geoprobe*  sampling  rods.  This  tip  was  threaded  on  the  uphole  end  to  allow  attachment 
of  3/8-inch,  high-density  polyethylene  (HDPE)  tubing.  After  reaching  the  desired  depth, 
HOPE  tubing  was  threaded  through  the  center  of  the  hollow  Geoprobe*  sampling  rod  and 
secured  to  the  drive  point.  The  tubing  was  perforated  at  the  downhole  end  using  a  1/16-inch 
drill  bit  at  1 /4-inch  intervals  alternately  offset  at  90  degree  angles.  The  Geoprobe* 
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sampling  rod  was  then  pulled  back  approximately  1  foot  to  allow  ground  water  to  enter  the 
perforated  end  of  the  polyethylene  tubing  When  the  rod  was  pulled  up,  the  sampling  tip 
remained  at  the  probe  termination  depth,  and  the  1-foot  perforated  interval  of  the  polyethylene 
tubing  was  exposed  to  ground  water  Ground  water  samples  were  then  acquired  using  a 
peristaltic  pump,  as  described  in  Section  2.2  3  1  4 

2. 2. 3. 1. 2  Preparation  of  Location 

Prior  to  sampling,  the  area  around  the  well  was  cleared  of  foreign  materials,  such  as  brush, 
rocks,  and  debris.  This  prevented  sampling  equipment  from  inadvertently  contacting  foreign 
materials  near  the  sampling  point. 

2. 2. 3. 1. 3  Water  Level  and  Total  Depth  Measurements 

Prior  to  removing  any  water  from  the  Geoprobe®  sampling  location  the  static  water  level 
was  measured  A  manometer  with  hollow  HOPE  tubing  was  inserted  into  the  HDPE  tubing 
through  which  the  ground  water  sample  was  acquired  until  positive  pressure  on  the 
manometer  indicated  that  ground  water  was  reached.  The  manometer  tube  was  then  marked 
at  the  level  of  the  ground  surface  and  removed  from  the  ground.  Depth  to  water  was 
determined  by  placing  a  tape  measure  next  to  the  HDPE  tubing  and  measuring  the  length  from 
the  base  of  the  tubing  to  the  ground  level  mark  to  the  nearest  0. 1  foot.  Sampling  depth  was 
measured  to  the  nearest  0  1  foot  by  noting  the  length  of  each  section  of  Geoprobe® sampling 
rod  placed  in  the  ground. 

2. 2. 3. 1. 4  Sample  Extraction 

A  peristaltic  pump  was  used  to  extract  ground  water  samples  from  the  Geoprobe® 
sampling  point.  Prior  to  sample  collection,  ground  water  was  purged  until  DO  and 
temperature  readings  stabilized.  The  samples  were  transferred  directly  to  the  appropriate 
sample  container.  The  water  was  carefully  poured  down  the  inner  walls  of  the  sample  bottle 
to  minimize  aeration  of  the  sample. 

2. 2. 3. 1 . 5  Geoprobe'^  Equipment  Decontamination 

All  geoprobe  rids,  tips,  or  other  downhole  equipment  were  decontaminated  with  a  high- 
pressure,  steam/hot  water  wash.  Enough  linear  feet  of  Geoprobe®  rods  and  Geoprobe®  tips 
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^  were  available  that  decontamination  procedures  were  minimized  to  every  fourth  or  fifth 

Geoprobe®  sampling  location.  Only  potable  water  was  used  for  decontamination  Collection 
of  waters  and  decontamination  of  sampling  tools  is  as  described  in  Section  2  12  2 

2  2.3.2  Ground  Water  Monitoring  Well  Sampling 

2. 2. 3. 2. 1  Preparation  of  Location 

Prior  to  starting  the  sampling  procedure,  the  area  around  the  well  was  cleared  of  foreign 
materials,  such  as  brush,  rocks,  and  debris  These  procedures  prevented  sampling  equipment 
from  inadvertently  contacting  debris  around  the  monitoring  well 

2. 2. 3. 2. 2  Water  Level  and  Total  Depth  Measurements 

Prior  to  removing  any  water  from  the  well  the  static  water  level  was  measured  An  electric 
water  level  probe  was  used  to  measure  the  depth  to  ground  water  below  the  datum  to  the 
nearest  0  01  foot.  After  measurement  of  the  static  water  level,  the  water  level  probe  was 
lowered  to  the  bottom  of  the  well  for  measurement  of  total  well  depth  (recorded  to  the 
®  nearest  0  01  foot).  Based  on  these  measurements,  the  volume  of  water  purged  from  the  wells 

was  calculated. 

2. 2. 3. 2. 3  Well  Bore  Purging 

Three  times  the  calculated  casing  volume  was  removed  from  each  well  prior  to  sampling 
All  purge  water  was  placed  in  55-gallon  drums  and  transported  to  the  Hill  AFB  IWTP  for 
disposal  and  treatment.  The  empty  drums  were  rinsed  with  hot  water  and  returned  to  base 
personnel  for  reuse.  A  peristaltic  pump  with  dedicated  Teflon®-lined  polyethylene  tubing  was 
used  for  well  evacuation. 

2. 2. 3. 2. 4  Sample  Extraction 

A  peristaltic  pump  with  dedicated  Teflon®-lined  polyethylene  tubing  was  used  to  extract 
ground  water  samples  from  the  well.  The  sample  was  transferred  directly  to  the  appropriate 
sample  container.  The  water  was  carefully  poured  down  the  inner  walls  of  the  sample  bottle 
to  minimize  aeration  of  the  sample. 
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^  2  2  3  3  Storm  Sewer  Sampling 

A  peristaltic  pump  with  dedicated  Teflon® -lined  polyethylene  tubing  was  used  to  extract 
ground  water  samples  from  the  storm  sewer  The  sample  was  transferred  directly  to  the 
appropriate  sample  container  The  water  was  carefully  poured  down  the  inner  walls  of  the 
sample  bottle  to  minimize  aeration  of  the  sample. 

2.2.4  Onsite  Chemical  Parameter  Measurement 

2  2  4  1  Dissolved  Oxygen  Measurements 

DO  measurements  were  taken  using  an  Orion®  model  840  DO  meter  Groundwater  was 
continuously  extracted  and  collected  in  an  erlenmeyer  flask  using  a  peristaltic  pump  The 
probe  of  the  DO  meter  was  submerged  in  the  erlenmeyer  flask  to  monitor  DO  concentrations 
DO  concentrations  were  recorded  after  DO  reading,  stabilized  and  these  readings  represent 
the  lowest  DO  concentration  observed 

^  2,2  4.2  Reduction/Oxidation  Potential  Measurements 

Redox  potential  measurements  were  taken  in  a  similar  manner  as  DO  measurements  using 
an  Orion®  model  290A  redox  potential  meter.  Groundwater  was  continuously  extracted  with 
a  peristaltic  pump  and  collected  in  an  erlenmeyer  flask.  The  redox  probe  was  submerged  in 
the  erlenmeyer  flask  to  take  continuous  redox  measu.ements.  Redox  potential  measurements 
were  recorded  after  the  readings  stabilized  and  these  readings  represent  the  lowest  redox 
potential  observed. 

2  2.4.3  pH,  Temperature,  and  Specific  Conductance 

Because  the  pH,  temperature,  and  specific  conductance  of  the  ground  water  change 
significantly  within  a  short  time  following  sample  acquisition,  these  parameters  were  measured 
in  the  field.  The  measurements  were  made  in  a  clean  glass  container  separate  from  those 
intended  for  laboratory  analysis,  and  the  measured  values  were  recorded  in  the  ground  water 
sampling  record. 
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2.2.S  Sample  Handling 
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2  2  5  1  Sample  Preservation 

The  USEPA  Mobile  Laboratory  added  any  necessary  chemical  preservatives  to  sample 
containers  prior  to  sampling  Soil  samples  collected  for  VOC  analysis  were  stored  in  40 
milliliter  (mL)  volatile  organic  analysis  (VOA)  vials  and  preserved  with  5  mL  of  acidified 
water  (pH  <  2)  and  5  mL  of  methylene  chloride  Soil  samples  collected  for  TOC 
measurements  were  stored  at  4  degrees  Celsius  (°C)  in  coolers  Ground  water  samples 
collected  for  VOC  analysis  were  stored  in  40  mL  VOA  vials  with  lead  lined  septa  and 
preserved  with  4  grams  of  trisodium  phosphate  Ground  water  samples  for  all  oxidized 
inorganic  compounds,  with  the  exception  of  nitrate,  were  st-^red  in  200  mL  high  density 
polyethylene  (HOPE)  sample  containers  and  stored  at  4°C  or  below  Ground  water  samples 
collected  for  nitrate  analysis  were  stored  in  200  mL  HOPE  sample  containers  and  acidified 
(pH  <  2)  with  sulfuric  acid  All  analysis  for  reduced  inorganic  species  (e  g  ferrous  iron, 
nitrite,  and  methane)  were  performed  immediately  in  the  field 

•  2.2.5  2  Sample  Container  and  Labels 

Sample  containers  and  appropriate  container  lids  were  provided  by  the  EPA  Mobile 
Laboratory.  The  sample  containers  were  filled  as  described  in  Sections  2.2.3  1  4,  2.2  3.2.4, 
and  2.2  3  3,  and  the  container  lids  were  tightly  closed  Samples  to  be  analyzed  for  VOCs 
were  collected  into  containers  with  zero  headspace.  The  sample  label  was  firmly  attached  to 
the  container  side,  and  the  following  information  was  legibly  and  indelibly  written  on  the  label; 

•  Facility  name; 

•  Sample  identification, 

•  Sample  type  (ground  water); 

•  Sampling  date; 

•  Sampling  time; 

•  Preservatives  added;  and, 

•  Sample  collector's  initials 
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2  2  5.3  Sample  Shipment 


After  the  samples  were  sealed  and  labeled,  they  were  packaged  for  immediate  transport  to 
the  onsite  USEPA  Mobile  Laboratory.  The  following  packaging  nd  labeling  procedures 
were  followed; 

•  Sample  was  packaged  to  prevent  leakage  or  vaporization  from  its  container, 

•  Shipping  container  was  labeled  w'ith 

-  Sample  collector's  name,  address,  and  telephone  number, 

-  Laboratory's  name,  address,  and  telephone  number, 

-  Description  of  sample, 

-  Quantity  of  sample,  and 

-  Date  of  transfer  to  onsite  laboratory. 

The  packaged  samples  were  delivered  to  the  USEPA  Mobile  Laboratory  Delivery 
occurred  shortly  after  sample  acquisition. 

2.3  AQUIFER  TESTING 

2.3.1  Slug  Testing 

Slug  tests  were  conducted  to  estimate  the  hydraulic  conductivity  of  the  shallow  saturated 
zone  at  UST  Site  870.  Slug  tests  are  single-well  hydraulic  tests  used  to  determine  the 
hydraulic  conductivity  of  an  aquifer  in  the  immediate  vicinity  of  the  tested  well.  Slug  tests  can 
be  used  for  both  confined  and  unconfined  aquifers  that  have  a  transmissivity  of  less  than  7,000 
square  feet  per  day  (ft^/day).  Slug  testing  can  be  performed  using  either  a  rising  head  or  a 
falling  head  test.  Rising  head  tests  generally  give  more  accurate  results  and  were  used  at  this 
site  Slug  tests  were  performed  in  monitoring  wells  EPA  82-C,  EPA  82-F,  EPA  82-G. 
EPA  82-H,  and  EPA  82-1.  Detailed  slug  testing  procedures  are  presented  m  the  Draft 
Technical  Protocol  for  Implementing  the  Intrinsic  Remediation  with  Long-Term  Monitoring 
Option  for  Natural  Attenuation  of  Dissolved-Phase  Fuel  Contamination  in  Ground  Water 
(Wiedemeier  etal,  1994),  hereafter  referred  to  as  the  Technical  Protocol  document. 
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2.3.1  Slug  Test  Data  Analysis 

Data  obtained  during  slug  testing  were  analyzed  using  AQTESOLV  software  and  the 
method  of  Bouwer  and  Rice  (1976)  and  Bouwer  (1989)  for  unconfined  conditions.  The 
results  of  slug  testing  are  presented  in  Section  3  3 

2.4  SURVEYING 

After  completion  of  field  work  all  new  monitoring  wells,  soil  boring  locations,  and  those 
Geoprobe®  sampling  locations  not  located  immediately  adjacent  to  a  CPT  test  location  were 
surveyed  by  a  State  of  Utah  licensed  professional  land  surveyor  Horizontal  location  was 
surveyed  to  the  nearest  0  1  foot.  Datum  and  ground  surface  elevations  for  were  surveyed  to 
the  nearest  0.01  foot 
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SECTION  3 


PHYSICAL  CHARACTERISTICS  OF  THE  STUDY  AREA 


This  section  incorporates  data  collected  during  investigations  as  summarized  by  JMM  (1993b) 
and  MWI  (1994a  and  1994b),  and  more  recent  investigations  conducted  by  Parsons  ES  in 
conjunction  with  researchers  from  the  USEPA  RSKERL  in  August  1993  and  July  1994,  to 
describe  the  physical  characteristics  of  UST  Site  870.  The  investigative  techniques  used  by 
Parsons  ES  and  RSKERL  researchers  to  determine  the  physical  characteristics  of  UST  Site  870 
are  discussed  in  Section  2. 

3.1  SURFACE  FEATURES 

3.1.1  Topography  and  Surface  Water  Hydrology 

UST  Site  870  is  located  on  a  plateau-like  bench  formed  by  the  paleodelta  of  the  ancient  Weber 
River.  This  delta  was  formed  as  the  Weber  River  deposited  its  sediment  load  when  it  entered 
ancient  Lake  Bonneville.  Surface  topography  at  the  site  slopes  to  the  southwest  (Figure  1.1). 
There  are  no  naturally  occurring  surface  water  bodies  in  the  immediate  vicinity  of  UST  Site  870. 
There  are,  however,  several  manmade  features  at  or  near  the  site  that  influence  surface  water 
runoff.  These  features  are  discussed  in  Section  3.1.2. 

3.1.2  Manmade  Features 

Surface  cover  at  UST  Site  870  and  adjacent  areas  consists  of  asphalt  paving,  grass,  residential 
housing,  concrete  overlays,  etc.  Precipitation  either  infiltrates  into  the  ground  surface  or  is 
collected  in  gutters  along  the  numerous  roads  in  the  Patriot  Hills  housing  complex  and  diverted 
into  several  stormwater  sewers  in  the  Patriot  Hills  housing  area.  Figure  3. 1  shows  the  locations 
of  stormwater  sewers  in  the  area.  One  storm  sewer,  located  along  Cambridge  Street,  potentially 
intercepts  ground  water  flow.  There  is  a  stormwater  collection  pond  (Pond  5)  located  to  the 
southwest  of  the  Patriot  Hills  Housing  Area  (Figure  3.1). 
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3.2  REGIONAL  GEOLOGY  AND  HYDROGEOLOGY 


Three  aquifers  are  present  in  the  vicinity  of  USX  Site  870.  In  order  of  increasing  depth,  these 
aquifers  are  the  shallow  aquifer,  the  Sunset  Aquifer,  and  the  Delta  Aquifer.  Hill  AFB  is  located 
just  west  of  the  Wasatch  Front  in  north-central  Utah.  Sediment  comprising  the  shallow 
subsurface  in  the  area  consists  of  unconsolidated  clay,  silt,  sand,  and  gravel  which  was  eroded 
from  the  Wasatch  Front  and  deposited  as  fluvial-deltaic  basin-fill  deposits  where  the  ancient 
Weber  River  entered  Lake  Bonneville  during  Quaternary  and  Recent  times  (Feth  et  ai,  1966  ). 

The  shallow  aquifer  in  the  vicinity  of  UST  Site  870  is  the  subject  of  this  study  and  is  discussed 
in  detail  in  the  following  sections.  Insufficient  data  are  available  for  ground  water  in  the  Sunset 
Aquifer  beneath  UST  Site  870  to  allow  an  assessment  of  ground  water  quality.  Total  dissolved 
solids  (TDS)  values  for  the  Delta  Aquifer  range  fi'om  156  to  354  milligrams  per  liter  (mg/L) 
(JMM,  1993b).  These  TDS  values,  and  the  fact  that  no  regulated  contaminants  have  been 
detected  in  ground  water  of  the  Delta  Aquifer,  allow  this  aquifer  to  be  classified  as  Class  LA 
(Pristine  Ground  Water)  under  Utah  Administrative  Code  (UAC)  R448-6-3. 

3.3  SITE  GEOLOGY  AND  HYDROGEOLOGY 

Characterization  of  the  vadose  zone  and  shallow  aquifer  system  at  UST  Site  870  has  been  the 
objective  of  several  site  investigations.  MWI  (formerly  JMM)  installed  44  CPT  test  holes  (some  of 
which  contain  piezometers)  and  14  ground  water  monitoring  wells  (MW  prefix)  at  UST  Site  870. 
Figure  1.2  shows  the  locations  of  these  test  holes  and  wells.  During  the  week  of  2  August  1993, 
Parsons  ES,  in  conjunction  with  researchers  fi'om  the  USEPA  RSKERL,  collected  17  Geoprobe* 
ground  water  samples  at  9  locations  (shallow  and  deep  testing)  next  to  the  CPT  locations 
previously  investigated  by  MWI.  During  the  week  of  16  August  1993,  Parsons  ES,  in 
conjunction  with  researchers  fiom  the  RSKERL,  drilled  eight  soil  borings  in  which  ground  water 
monitoring  wells  were  installed.  These  soil  boreholes/monitoring  wells  are  designated  EPA-82-A, 
EPA-82-B,  EPA-82-C,  EPA-82-D,  EPA-82-E,  EPA-82-F,  EPA-82-H,  and  EPA-82-I  (Sample 
location  designation  EPA  82-G  was  used  for  ground  water  samples  collected  fiom  the  stormwater 
drain  running  parallel  to  Cambridge  Street)  During  the  week  of  4  July  1994,  Parsons  ES,  in 
conjunction  with  researchers  fiom  the  RSKERL,  drilled  two  soil  borings  designated  EPA-82-J 
and  EPA-82-KK.  A  monitoring  well,  designated  EPA-82-J  was  installed  in  soil  boring  EPA-82-J, 
No  monitoring  well  was  installed  in  soil  boring  EPA-82-KK,  Table  2.1  presents  available  well 
and  piezometer  completion  information. 
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3.3.1  Lithology  and  Stratigraphic  Relationships 


The  shallow  sediments  underlying  UST  Site  870  and  the  Patriot  Hills  housing  area  are 
comprised  of  shallow,  light  reddish-brown  to  dark  gray,  cohesive  clayey  silts  to  silty  clays  This 
clayey  silt  to  silty  clay  interval  ranges  in  thickness  from  approximately  4  feet  to  1 5  feet  and  is 
abruptly  underlain  by  poorly  to  moderately  sorted,  yellowish-brown  to  reddish-brown,  silty  fine¬ 
grained  sands  that  coarsen  downward  into  moderately  sorted  medium-  to  coarse-grained  sands 
These  sands  laage  in  thickness  from  approximately  3  to  22  feet  and  the  shallow  saturated  zone  at 
the  site  occurs  within  these  sands  Underlying  the  sands  is  a  sequence  of  competent,  thinly 
interbedded  clay  to  silty  clay  and  fine-  to  very-fine-grained  clayey  sand  and  silt  of  unknown 
thickness.  This  sequence  of  interbedded  clay  and  fine-grained  sand  and  silt  appears  to  act  as  an 
effective  barrier  to  the  vertical  migration  of  water  and  contaminants. 

These  stratigraphic  relationships  are  illustrated  by  hydrogeologic  sections  A-A’  and  B-B’ 
Figure  3.2  shows  the  locations  of  these  sections.  Figure  3  3  presents  hydrogeologic  section  A-A’, 
which  is  oriented  approximately  parallel  to  the  direction  of  ground  water  flow  Figure  3.4 
presents  hydrogeologic  section  B-B’,  which  is  oriented  approximately  perpendicular  to  the 
direction  of  ground  water  flow. 

3.3.2  Grain  Size  Distribution 

Grain  size  analyses  were  performed  by  JMM  on  soil  samples  from  the  soil  borings  completed 
as  monitoring  wells  MW-5  (sample  collected  from  approximately  3 1  feet  bgs)  and  MW-6  (sample 
collected  from  approximately  31  feet  bgs).  Both  samples  are  representative  of  the  deep 
interbedded  clay  to  silty  clay  and  fine-  to  very-fine-grained  clayey  sand  and  silt  described  earlier 
Seventy  to  90  percent  of  the  soils  from  both  samples  passed  through  the  #200  US  Standard  Sieve. 
The  #200  sieve  size  represents  the  break  between  fine  sand  and  silt,  and  therefore  these  sediments 
are  dominated  by  silt  and  clay. 
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3.3.3  Ground  Water  Hydraulics 

3.33.1  Flow  Direction  and  Gradient 

Ground  water  flow  in  the  vicinity  of  UST  Site  870  is  to  the  southwest,  with  an  average 
gradient  of  approximately  0.048  foot  per  foot  (ft/ft)  between  wells  EPA-82-I  and  CPT-27 
(Figure  3.5).  Available  ground  water  elevation  data  are  presented  in  Appendix  B.  Ground  water 
flow  appears  to  be  limited  to  a  relatively  thin  zone  in  the  medium-  to  coarse-grained  sands  located 
immediately  above  the  lower  thinly  interbedded  clay  to  silty  clay  and  fine-  to  very-fine-grained 
clayey  sand  and  silt  horizon  (Figures  3.3  and  3  .4).  Available  site  data  show  that  there  is  almost  no 
seasonal  variation  in  ground  water  flow  direction  or  gradient  at  the  site  (Appendix  B  and  MWI, 
1994b). 

3  3.3.2  Hydraulic  Conductivity  (K) 

Hydraulic  conductivity  in  the  medium-  to  coarse-grained  sands  of  the  shallow  saturated  zone 
was  estimated  using  rising  head  slug  tests  as  described  in  Section  2.  Slug  tests  were  performed  in 
monitoring  wells  EPA-82-A,  EPA-82-E,  EPA-82-F,  EPA-82-H,  and  EPA-82-I.  The  results  of 
these  slug  tests  are  summarized  in  Table  3.1.  The  average  hydraulic  conductivity  for  the  shallow 
saturated  zone  as  determined  from  these  tests  is  0.0159  foot  per  minute  or  0.0085  centimeter  per 
second  (cm/sec).  Appendix  A  contains  slug  test  results.  In  addition,  JMM  (1991)  performed  two 
slug  tests  in  monitoring  well  MW-01.  The  hydraulic  conductivity  as  determined  from  these  tests 
ranged  fi’om  0.00015  to  0.00018  cm/sec. 

The  average  hydraulic  conductivity  estimated  by  Parsons  ES  for  the  shallow  saturated  zone  is 
one  to  two  orders  of  magnitude  higher  than  hydraulic  conductivities  estimated  by  JMM  (1993b). 
As  illustrated  in  available  borelogs  for  both  Parsons  ES  and  JMM,  the  heterogeneous  site 
stratigraphy  is  composed  of  numerous  soil  types  including  moderately  sorted,  silty  fine-  to 
medium-grained  sand,  medium-  to  course-grained  sands,  cohesive  clayey  silts  to  silty  clays,  silty 
clay,  and  clayey  sand.  Slug  tests  performed  by  JMM  at  MW-1  were  influenced  by  silty  sands  with 
a  large  interval  (~4  ft)  of  clayey  sand  over  the  screened  interval  of  the  well.  The  locations 
selected  by  Parsons  ES  for  slug  testing  (EPA  installed  wells)  were  characterized  by  predominately 
fine-  to  medium-grained  sands  over  the  well  screen  intervals;  thus,  higher  values  of  hy  '.aulic 
conductivity  were  derived  because  slug  tests  were  conducted  in  more  transmissive  soils. 


L:\45002\REPORT\02-SEC.O3.DOC 


•  • 


_  -62-C 


£PA-Tj«j-B 


STORM  2-=S|^ 
EPA-82-E^ 
4595^ 
•  EPA-82-N-~^ 


CpK:26 


82  ^gQ,  ^  Sv 

.PT-29  ^EP^^a^A  ^  EPA-StL  ^ 

X  \  cp\-2:yr - V 


TdomS 

Circle 


EPA-82-M>^  ,CPT-30  \ 

\"4599.6&'k 

^PT-27  T*P^ 
S£PA-82-q  \ 


y  reedom 

'CirdA 


STORM  3 


LEQENp 

CPT-26A  CONE  PENETROMETER  TEST  POINT/ 
PIEZOMETER 

MW-11  •  MONITORING  WELL  LOCATION 

e  AUGUST  1993  GEOPROBE  SAMPLING 
LOCATION 

□  STORM  DRAIN  SURVEY  LOCATION 

EPA-82-M  ■  JULY  1994  GEOPROBE  SAMPLING 

LOCATION 

EPA-82-KK  ♦  JULY  1994  SOIL  BORING  LOCATION 

_ _ _  LINE  OF  EQUAL  GROUND  WATER 

^4DBO  ELEVATION  (FEET  ABOVE  MSL) 


0  0  150  300 


FIGURE  3.5 


GROUNDWATER  ELEVATION  MAP 
JULY-AUGUST  1993 


UST  Site  870 

Intrinsic  Remediation  EE/CA 
Hill  Air  Force  Base,  Utah 


Denver,  Colorado 


L:\45002\DRAWINGS\95DN0433,  3/17/95  at  9:15  3-9 


•  • 


TABLE  3.1 
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SLUG  TEST  RESULTS 

UST  SITE  870  INTRINSIC  REMEDIATION  EE/CA 
HILL  AFB,  UTAH 


WELL 

TEST 

HYDRAULIC 

CONDUCTIVITY 

(feet'sec) 

HYDRAULIC 

CONDUCTIVITY 

(cm/sec) 

EPA  82-A 

Rising  Head  #  1 

I  I9E-05 

3  63E-04 

EPA-82-E 

EPA-82-E 

Rising  Head  U 1 
Rising  Head  #2 

5.50E-04 

6.08E-04 

L67E-02 

1  85E-02 

EPA-82-F 

EPA-82-F 

Rising  Head  #1 
Rising  Head  #2 

1.36E-04 

I.08E-04 

4.I3E-03 

3.28E-03 

EPA-82-H 

EPA-82-H 

Rising  Head  #2 
Rising  Head  #3 

2.48E-04 

2.73E-04 

7.56E-03 

8.31E-03 

EPA-82-I 

EPA-82-I 

Rising  Head  #1 
Rising  Head  #2 

1.57E-04 

3.58E-0S 

4.77E-03 

1.09E-03 

AVERAGE* 

2.65E-04 

8.05E-03 

•  Average  of  wells  EPA-82-E,  EPA-82-F,  EPA-82-H,  and  EPA-82-I. 

Weil  EPA-82-A  completed  in  a  sandy  unit  found  within  the  deep  silty  clay 


3.3.33  Effective  Porosity  (tic) 

Because  of  the  difficulty  involved  in  accurately  determining  effective  porosity,  accepted 
literature  values  for  the  type  of  soil  comprising  the  shallow  saturated  zone  were  used.  Freeze  and 
Cherry  (1979)  give  a  range  of  effective  porosity  for  sand  of  0.25  to  0.50.  To  be  conservative 
(lower  effective  porosity  results  in  greater  ground  water  velocity),  the  effective  porosity  for 
sediments  of  the  shallow  saturated  zone  is  assumed  to  be  0  25 


3.33.4  Advective  Ground  Water  Velocity  ( v  ) 

The  advective  velocity  of  ground  water  in  the  direction  parallel  to  ground  water  flow  is  given 
by: 


» 
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-  -KdH 

V  = - 

n,  dL 


•) 

Where:  v  =  Average  advective  ground  water  velocity  (seepage  velocity)  [L/T] 

K  =  Hydraulic  conductivity  [1/1]  (2.65  x  10"*  ft/sec) 
dH/dL  =  Gradient  [L/L]  (0.048  ft/ft) 
rif  =  Effective  porosity  (0.25). 

Using  this  relationship  in  conjunction  with  site-specific  data,  the  average  advective  ground 
water  velocity  at  the  site  is  4.4  feet  per  day  (ft/day)  or  approximately  1,600  feet/year. 

3.3.35  Preferential  Flow  Paths 

Two  preferential  contaminant  migration  pathways  were  identified  during  the  field  work  phase 
of  this  project.  The  first  is  a  utility  corridor  on  the  north  side  of  Sixth  Street.  This  utility  corridor 
runs  parallel  to  Sixth  Street.  The  influence  of  this  corridor  on  contaminant  migration  has  not  been 
directly  investigated  but  its  influence  on  ground  water  flow  is  unlikely  because  of  its  relatively 
shallow  depth. 

^  The  second  potential  preferential  contaminant  migration  pathway  is  a  storm  sewer  that 

intersects  ground  water  flow  in  at  least  a  portion  of  the  site  near  Cambridge  Street.  This  storm 
sewer  is  located  along  Cambridge  Street  (Figure  3.1).  During  field  work  conducted  by  Parsons 
ES  and  RSKERL  personnel  in  August  1993,  ground  water  appeared  to  be  flowing  in  this  storm 
sewer  near  the  intersection  of  Cambridge  and  Princeton  streets.  The  possibility  that  this  water 
was  ground  water  was  supported  by  gi'ound  water  elevation  data  and  surveyor’s  data  collected  at 
several  points  along  the  storm  sewer  (e.g.,  culvert  invert  elevation  data,  see  Figure  3,3).  To 
determine  if  contaminated  ground  water  was  being  intercepted  by  this  storm  sewer,  two  water 
samples,  storm-2  and  storm-3,  were  collected  at  the  locations  shown  in  Figure  1.2.  The  analytical 
results  for  these  samples  indicated  that  no  ground  water  contamination  was  being  intercepted  by 
the  storm  drain  in  August  1993. 

3.3.5  Ground  Water  Use 

Ground  water  from  the  surficial  aquifer  at  Hill  AFB  is  not  extracted  for  potable  uses.  Water  is 
obtained  from  on-base  deep  supply  wells  in  the  months  of  October  through  April.  Water  is 
supplied  by  a  combination  of  deep  supply  wells  and  water  piped  in  from  the  nearby  Weber  Basin 
Water  Conservancy  District  during  the  remainder  of  the  year. 
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0  3.4  CLIMATOLOGICAL  C  HARACTERISTICS 

(  Regional  climatological  characteristics  for  the  site  were  obtained  from  an  AWS  Climatic  Brief 

Meteorology  at  the  site  is  impacted  by  the  Wasatch  Range  located  west  of  the  site  This  range  is 
oriented  north-south  and  rises  over  5,000  vertical  feet  above  the  valley  floor  in  less  than  5  miles, 
causing  an  abrupt  barrier  for  Pacific  frontal  systems  moving  into  northern  Utah  This  barrier, 
I  coupled  with  moisture  from  the  Great  Salt  Lake,  causes  fronts  to  build  up  over  Hill  AFB, 

resulting  in  low  cloud  ceilings  and  prolonged  periods  of  precipitation 

Monthly  mean  high  temperatures  range  from  about  27  °F  in  January  to  about  76  °F  in  July. 
Recorded  extreme  high  and  low  temperatures  for  the  period  from  1941  to  1 984  were  1 04  °F  and  - 
13  °F,  respectively  Mean  annual  precipitation  for  this  same  period  is  20  1  inches 
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SECTION  4 


NATURE  AND  EXTENT  OF  CONTAMINATION  AND  SOIL  AND 
GROUND  WATER  GEOCHEMISTRY 

4.1  SOURCE  OF  CONTAMINATION 

The  source  of  contamination  at  UST  Site  870  it  not  known  with  any  degree  of  certainty,  nor  is 
it  known  how  much  fuel  leaked  into  the  subsurface.  About  700  gallons  of  LNAPL  have  been 
recovered  by  product  recovery  systems  since  their  installation  in  June  1992.  Former  UST  870.0 
may  have  contributed  to  the  contanunation  observed  at  the  site,  but  it  is  unlikely  that  leakage  from 
this  UST  was  responsible  for  all  of  the  contamination.  This  UST  was  used  to  store  condensate 
and  residual  JP-4  generated  by  operations  at  a  nearby  filter  stand.  Following  the  removal  of  UST 
870.0,  a  new  tank  equipped  with  leak-detection  equipment  was  installed  in  the  same  excavation. 
Based  on  the  large  quantity  of  contamination,  other  potential  sources  of  contamination  include: 
leaky  piping  associated  with  the  UST,  surface  spills  and  releases  from  operations  since  the  1940s, 
and  a  faulty  6-inch  diameter  pipe  located  behind  the  pump  facility  Building  870  (pending  repairs). 

4.2  SOIL  CHEMISTRY 

4.2.1  Mobile  LNAPL  Contamination 

Mobile  LNAPL  is  defined  as  the  LNAPL  that  is  free  to  flow  in  the  aquifer  and  that  will  flow 
from  the  aquifer  matrix  into  a  well  under  the  influence  of  gravity.  Mobile  LNAPL  is  present  in 
several  monitoring  wells  and  piezometers  at  the  site  (Appendix  B).  Figure  4.1  is  an  isopach  map 
showing  the  distribution  and  measured  thickness  of  mobile  LNAPL  at  the  site  in  July  and 
August  1993.  This  map  was  prepared  using  the  greatest  mobile  LNAPL  thickness  measured  at 
each  location  during  this  period.  The  LNAPL  plume  appears  to  be  comprised  of  weathered  JP-4 
that  emanates  from  the  aboveground  storage  tank  facility.  Figure  4. 1  suggests  that  the  LNAPL 
plume  extended  approximately  750  feet  downgradient  from  the  source  area  in  July/August  1993. 
The  areal  extent  of  suspected  mobile  LNAPL  contamination  is  approximately  225,000  square 
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feet.  Concentrations  of  BTEX  and  trimethylbenzene  (TMB)  constituents  in  the  mobile  LNAPL 
were  quantitated  using  a  sample  of  LNAPL  collected  from  MW- 10  in  August  1993. 
Concentrations  of  BTEX  and  TMBs  in  this  sample  indicate  that  the  JP-4  comprising  the  LNAPL 
plume  in  this  area  is  significantly  weathered.  Table  4. 1  compares  BTEX  concentrations  in  fresh 
JP-4  to  those  observed  in  LNAPL  from  MW-10.  Toluene  and  benzene  concentrations  are 
reduced  by  1  to  3  orders  of  magnitude,  respectively,  and  ethylbenzene  and  total  xylene 
concentrations  are  reduced  by  about  one-half 


TABLE  4.1 

COMPARATIVE  FRESH  AND  WEATHERED 
LNAPL  BTEX  ANALYTICAL  RESULTS 
UST  SITE  870  INTRINSIC  REMEDIATION  EE/CA 
HILLAFB,  UTAH 


Contaminant 

Concentration 
in  Fresh  JP-4 
(mg/L) 

Concentration  in 
Weathered  JP-4  from 
MW-10  (August,  1993) 
(mg/L) 

Benzene 

3750 

1 

Toluene 

9975 

134 

Ethylbenzene 

2775 

1020 

o  -xylene 

7575 

2380 

m  -xylene 

7200 

5500 

p  -xylene 

2625 

1070 

The  relationship  between  measured  LNAPL  thickness  and  the  amount  of  mobile  LNAPL  in  the 
subsurface  at  a  site  is  extremely  difficult  to  quantify.  Based  on  soil  core  data  and  measured 
LNAPL  thicknesses,  there  appears  to  be  a  significant  difference  between  measured  LNAPL 
thickness  and  the  actual  thickness  of  mobile  LNAPL  present  at  the  site.  It  is  well  documented 
that  LNAPL  thickness  measurements  taken  in  ground  water  monitoring  wells  are  not  indicative  of 
actual  mobile  LNAPL  thicknesses  in  the  formation  (Kemblowski  and  Chiang,  1990;  Concawe, 
1979;  Abdul  et  ai,  1989;  Testa  and  Paczkowski,  1989;  Hughes  et  al,  1988;  Blake  and  Hall, 
1984;  Hall  et  ai,  1984;  Hampton  and  Miller,  1988,  Mercer  and  Cohen,  1990;  de  Pastrovich  et  ai. 
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1979;  Lehnard  and  Parker,  1990;  Ballestero,  et  ai,  1994).  It  has  been  noted  by  these  authors  that 
the  thickness  of  LNAPL  measured  in  a  monitoring  well  is  greater  that  the  actual  mobile  LNAPL 
thickness  present  in  the  aquifer  and,  according  to  Mercer  and  Cohen  (1990),  measured  LNAPL 
thickness  in  wells  is  typically  2  to  10  times  greater  than  the  actual  mobile  LNAPL  thickness  in  the 
formation. 

4.2.2  Residual-Phase  (Stationary)  LNAPL  Contamination 

Residual-phase  LNAPL  is  defined  as  the  LNAPL  that  is  trapped  in  the  aquifer  by  the  processes 
of  cohesion  and  capillarity  and  therefore  will  not  flow  within  the  aquifer  and  will  not  flow  from 
the  aquifer  matrix  into  a  well  under  the  influence  of  gravity.  The  following  sections  describe  the 
residual-phase  LNAPL  contamination  found  at  UST  Site  870. 

4.2.2. 1  Soil  BTEX  Contamination 

Residual-phase  BTEX  contamination  resulting  from  vertically  and  laterally  migrating  LNAPL 
is  found  over  a  wide  area  at  UST  Site  870.  Table  4.2  contains  soil  BTEX  and  TPH  data. 
Figure  4.2  is  an  isopleth  map  showing  maximum  observed  total  BTEX  concentrations  in  soil  at 
UST  Site  870.  Soil  BTEX  contamination  appears  to  extend  approximately  1,600  feet 
downgradient  from  the  source  area  and  is  approjdmately  500  feet  wide  at  the  widest  point.  The 
highest  observed  concentration  of  residual-phase  BTEX  is  554  mg/kg  in  a  soil  core  sample  taken 
from  approximately  1 8  feet  bgs  in  soil  boring  EPA-82-I,  which  is  in  the  suspected  source  area  of 
JP-4  contamination.  This  corresponds  with  the  highest  measured  TPH  concentration  of 
28,300  mg/kg.  Measured  total  BTEX  concentrations  decrease  rapidly  in  areas  devoid  of  mobile- 
phase  LNAPL  contamination,  and  the  majority  of  the  area  shown  in  Figure  4.2  is  characterized  by 
total  BTEX  concentrations  of  less  than  50  mg/kg. 

4. 2. 2.2  Soil  TPH  Contamination 

Figure  4.3  is  an  isopleth  map  showing  TPH  concentrations  in  soil.  This  figure  shows  that 
elevated  TPH  concentrations  are  widespread  at  the  site.  TPH  levels  exceed  28,000  mg/kg  at 
EPA-82-I.  TPH  contamination  appears  to  extend  downgradient  from  the  source  area  for 
approximately  1,600  feet  with  an  approximate  width  of  450  feet.  The  vertical  thickness  of  TPH 
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0  contamination  at  concentrations  above  100  mg/kg  in  the  soil  is  approximately  7  feet  at  EPA-82-I, 

^  which  is  in  the  vicinity  of  the  initial  fuel  release  into  the  soil.  This  7-foot-thick  zone  of  elevated 

TPH  concentrations  extends  above  and  below  the  ground  water  table  Downgradient  areas  with 
residual-phase  contamination  have  TPH  levels  as  high  as  580  mg/kg,  but  the  contaminated  zones 
are  less  than  1  foot  thick.  Theoretically,  because  BTEX  is  a  subset  of  TPH,  the  areas  of  BTEX 
and  TPH  contamination  should  be  the  same  However,  because  of  the  higher  detection  limit 
associated  with  the  TPH  analytical  method,  the  area  of  detected  TPH  is  slightly  smaller  than  the 
area  with  elevated  BTEX  concentrations  at  this  site. 
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4.2.3  Total  Organic  Carbon 

TOC  concentrations  are  used  to  estimate  the  amount  of  organic  matter  sorbed  on  soil  particles 
or  trapped  in  the  interstitial  passages  of  a  soil  matrix.  The  TOC  concentration  in  the  saturated 
zone  is  an  important  parameter  used  to  estimate  the  amount  of  contaminant  that  could  potentially 
be  sorbed  to  the  aquifer  matrix.  Sorption  results  in  slowing  (retardation)  of  the  contaminant 
plume  relative  to  the  average  advective  ground  water  velocity.  Background  measurements  of 
TOC  were  taken  from  core  samples  obtained  from  soil  boring  EPA-82-E.  The  TOC  in  the  soil  at 
this  point  ranges  from  0.069  to  0.094  percent  (Table  4.3). 
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TABLE  4.3 

TOTAL  ORGANIC  CARBON  IN  SOIL 

UST  SITE  870  INTRINSIC  REMEDATION  EE/CA  | 

HILL  AFB,  UTAH 


Sample 

Soil  Filtrate 

Solids 

Total  Soil 

Mean  +  1  Standard  Deviation 

Location 

r%  OCI 

t%  OC) 

OCI 

Soil  %  TOC 

82E-12-1  (6.65  -  7.00  feet  bgs*') 

0.007 

0.046 

0.053 

82E- 1 2-2  (6.65  -  7.00  feet  bgs) 

0.009 

0.056 

0.065 

0,069+0.019 

82E-12-3  (6.65  -  7.00  feet  best 

0,007 

0.083 

0.09 

82E-I4-1  (5.95  -  6.30  feet  bgs) 

0.007 

0.074 

0,081 

82E-14-2  (5.95  -  6.30  feet  bgs) 

0.006 

0.062 

0,068 

0.070+0.01 1 

82E-I4-3  ('5.95  -  6.30  feet  best 

0.006 

0.054 

0.06 

82E-15-1  (5.60  -  5.95  feet  bgs) 

0.014 

0.071 

0.085 

82E-15-2  (5.60  -  5.95  feet  bgs) 

0.018 

0.074 

0.092 

0.087+0.004 

82E-15-3  (5.60  -  5.95  feetbes-) 

0.012 

0.073 

0.085 

82E-17-1  (4.90  -  5.25  feet  bgs) 

0.011 

0.101 

0.112 

82E-17-2  (4.90  -  5.25  feet  bgs) 

0.011 

0.078 

0089 

0.094+0.017 

82E-17-3  f4.90-  5.25  feetbes') 

0.012 

0.068 

0.08 

LECO  STANDARD  DEVI  A'nON  SOIL 

1.022 

1.034 

LECO  STANDARD  DEVIATION  SOIL  T  V. 

1.00+0.04 

''  feet  bgs  =  feet  below  ground  surface. 
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Soil  TOC  samples  were  collected  just  below  the  phreatic  surface  for  accurate  estimates  of 
TOC  in  the  shallow  saturated  zone.  EPA-82-E  was  selected  as  a  TOC  sampling  location  because 
it  was  located  outside  of  mobile  or  residual  LNAPL  contaminated  soils  (which  would  compromise 
TOC  readings)  and  directly  downgradient  of  potential  plume  migration.  As  a  result,  the  soil  TOC 
at  EPA-82-E  is  indicative  of  the  potential  sorptive  potential  in  the  shallow  aquifer  directly 
downgradient  of  anticipated  plume  migration.  The  TOC  estimate  compares  favorably  with 
literature  values  defining  TOC  contents  in  relatively  clean,  sandy  soils  (0.01  percent  TOC). 

4.3  GROUND  WATER  CHEMISTRY 
4.3.1  Dissolved-Phase  BTEX  Contamination 

Laboratory  analytical  results  for  ground  water  samples  collected  during  previous  site 
investigations  indicated  the  presence  of  fuel-hydrocarbon  contamination  in  the  shallow  saturated 
zone  in  the  vicinity  of  UST  Site  870.  Ground  water  samples  collected  in  August  1993  by  Parsons 
ES  and  RSKERL  personnel  confirmed  these  results.  Additional  ground  water  samples  collected 
in  July  1994  suggest  that  natural  attenuation  of  BTEX  compounds  is  occurring  at  this  site. 
Table  4.4  summarizes  available  ground  water  contaminant  data.  Two  ground  water  samples  from 
the  site  appear  to  have  unrealistically  high  total  BTEX  concentrations  ranging  from  52.7  mg/L 
(TP-07  =  CPT-07)  to  14,400  mg/L  (CPT-14).  The  work  of  Smith  et  al.  (1981)  suggests  that  the 
maximum  dissolved-phase  BTEX  concentration  that  can  result  from  the  equilibrium  partitioning 
of  BTEX  compounds  from  JP-4  into  ground  water  is  approximately  30  mg/L.  Unrealistically  high 
total  BTEX  concentrations  generally  result  from  LNAPL  emulsification  during  sampling.  The 
highest  dissolved-phase  total  BTEX  concentration  observed  at  the  site  that  can  be  considered 
reliable  is  26,576  pg/L.  This  sample  was  collected  from  well  MW-03  in  August,  1992.  This  well 
contained  mobile  LNAPL  but  this  total  BTEX  concentration  is  within  the  range  suggested  by 
Smith  et  a/.  (1981)  and  is  consistent  with  samples  collected  from  other  wells  containing  mobile 
LNAPL  (EPA-82-I  =  21,475  pg/L  and  EPA-82-J  =  16,336  pg/L). 

To  evaluate  trends  in  BTEX  loss  over  the  site,  data  sets  from  different  sampling  periods  were 
combined  to  form  BTEX  isopleth  maps  for  1993  and  1994  (described  in  proceeding  paragraphs). 
Although  generally  not  a  concern,  the  various  ground  water  analytical  methods  used  to  sample 
ground  water  from  different  site  characterization  studies  (1992  to  1994)  were  judged  for  their 
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TABLE  4.4 

HYDROCARBON  COMPOUNDS  DETECTED  IN  GROUND  WATER 
UST  SITE  870  INTRINSIC  REMEDATION  EE/CA 
HILL  AFB,  UTAH 


TABLE  4.4  (Continued) 

HYDROCARBON  COMPOUNDS  DETECTED  IN  GROUND  WATER 
UST  SITE  870  INTRINSIC  REMEDATION  EE/CA 
HILL  AFB,  UTAH 
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TABLE  4.4  (Concluded) 

FUEL  HYDROCARBON  COMPOUNDS  DETECTED  IN  GROUND  WATER 
UST  SITE  870  INTRINSIC  REMEDATION  EE/CA 
HILL  AFB,  UTAH 
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quantitative  comparability.  Method  RSKOP-124  was  used  by  Parsons  ES  to  quantitate  aqueous 
BTEX  concentrations  during  August  1993  and  1994  sampling  events.  RSKOP-124  is  a  dual¬ 
column,  gas-chromatograph/mass  spectroscopy  (GC/MS)  technique  that  has  resolution 
capabilities  that  are  superior  to  EPA  SW-846  Methods  8020/602.  8015M,  and  8240  (used  for 
volatile  and  semi-volatile  organic  analysis  by  JMM  in  1992).  All  analytical  techniques  used  for 
VOC  analysis  in  the  different  site  characterization  studies  from  1992  to  1994  had  identical, 
achievable  detection  limits  of  1  pg/L  and  adequate  compound  resolution  capabilities.  Hence, 
comparison  of  different  ground  water  data  sets  are  not  compromised  by  underestimation  or 
overestimation  of  a  particular  analytical  technique.  Groundwater  extraction  and  preparation 
techniques  used  by  JMM  in  1992  are  not  available;  however,  potential  differences  in  sampling 
technique  were  predicted  to  be  minor  because  ground  water  sampling  techniques  are  fairly 
standardized. 

Figure  4.4  is  an  isopleth  map  that  shows  the  distribution  of  total  BTEX  dissolved  in  ground 
water  through  August  1993.  Because  this  figure  was  used  for  Bioplume  U  model  input  (to  be 
conservative)  the  highest  total  BTEX  concentrations  observed  in  ground  water  between 
August  1992  and  August  1993  were  used  to  prepare  this  figure.  This  figure  also  includes  data 
collected  from  monitoring  wells  in  the  source  area  north  of  Sixth  Street  in 
December  1993/January  1994  (MW-01,  MW-02,  and  MW-04  through  MW-09).  These  wells 
cover  a  very  small  area  relative  to  the  areal  extent  of  the  plume  and  in  some  cases  these  data 
represent  the  only  data  available  for  this  area.  As  a  result.  Figure  4.4  represents  the  most 
conservative  representation  of  the  1993  BTEX  plume  based  on  available  data.  BTEX 
contamination  is  migrating  to  the  southwest  in  the  direction  of  ground  water  flow.  During  the 
period  through  August  1993,  the  BTEX  plume  was  approximately  1,650  feet  long  and  750  feet 
wide  at  the  widest  point. 

Figure  4.5  is  an  isopleth  map  that  shows  the  distribution  of  total  BTEX  dissolved  in  ground 
water  in  July  1994.  Like  Figure  4.4,  this  figure  also  includes  data  collected  from  monitoring  wells 
in  the  source  area  in  December  1993/January  1994  (MW-01  through  MW-09)  to  illustrate  the 
BTEX  plume  for  1994.  Comparison  of  Figures  4.4  and  4.5  suggests  that  a  reduction  in  the  areal 
extent  of  the  BTEX  plume  occuned  between  September  1992/ August  1993  and  July  1994.  With 
the  exception  of  total  BTEX  concentrations  in  some  of  the  monitoring  wells  located  in  the  area 
containing  mobile  LNAPL  (wells  MW-05,  MW-06,  EPA-82-D),  dissolved-phase  total  BTEX 
concentrations  were  seen  to  decline  over  this  period.  The  increased  concentrations  in  these  wells 
could  be  the  result  of  a  fresh  spill  in  the  source  area.  Figure  4.4  shows  that  through 
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August  1993,  the  majority  of  the  dissolved-phase  BTEX  plume  had  concentrations  in  excess  of 
5,000  micrograms  per  liter  (pg/L),  whereas  Figure  4.5  shows  that  in  July  1994,  the  majority  of 
the  dissolved-phase  BTEX  plume  had  concentrations  below  2,000  pg/L.  Because  Figure  4.4  was 
prepared  with  the  highest  BTEX  concentrations  observed  between  August  1992  and 
August  1993,  comparison  of  these  two  figures  may  suggest  rates  of  intrinsic  remediation  that  are 
somewhat  high.  Available  geochemical  data  suggest  that  this  reduction  in  the  areal  extent  and 
concentration  of  the  total  BTEX  plume  was  primarily  the  result  of  biodegradation,  as  discussed 
in  the  following  sections. 

4.3.2  Inorganic  Chemistry  and  Geochemical  Indicators  of  Biodegradation 

Microorganisms  obtain  energy  for  cell  production  and  maintenance  by  catalyzing  the  transfer 
of  electrons  from  electron  donors  to  electron  acceptors.  This  results  in  the  oxidation  of  the 
electron  donor  and  the  reduction  of  the  electron  acceptor.  Electron  donors  at  UST  Site  870  are 
natural  organic  carbon  and  fuel  hydrocarbon  compounds.  Fuel  hydrocarbons  are  completely 
degraded  or  detoxified  if  they  are  utilized  as  the  primary  electron  donor  for  microbial  metabolism 
(Bouwer,  1992).  Electron  acceptors  are  elements  or  compounds  that  occur  in  relatively  oxidized 
states  and  include  oxygen,  nitrate,  ferrous  iron,  sulfate,  and  carbon  dioxide.  Microorganisms 
preferentially  utilize  electron  acceptors  while  metabolizing  fiiel  hydrocarbon  (Bouwer,  1992). 
Dissolved  oxygen  is  utilized  first  as  the  prime  electron  acceptor.  After  the  DO  is  consumed, 
anaerobic  microorganisms  use  electron  acceptors  in  the  following  order  of  preference:  nitrate, 
ferrous  iron,  sulfate,  and  finally  carbon  dioxide.  Anaerobic  destruction  of  the  BTEX  compounds 
is  associated  with  the  accumulation  of  fatty  acids,  production  of  methane,  solubilization  of  iron, 
and  reduction  of  nitrate  and  sulfate  (Cozzarelli  et  ai,  1990;  Wilson  et  al.,  1990). 

4.3.2. 1  Dissolved  Oxygen 

DO  concentrations  were  measured  at  Geoprobe®  locations  and  monitoring  points/wells  in 
August  1993,  November  1993,  December  1993/January  1994,  and  July  1994.  Table  4.5 
summarizes  DO  concentrations.  Figure  4.6  is  an  isopleth  map  showing  the  distribution  of  DO  in 
ground  water  in  August  1993.  This  figure  includes  data  collected  from  monitoring  wells  in  the 
source  area  north  of  Sixth  Street  in  December  1993/January  1994.  These  wells  cover  a  small 
area  and  these  data  represent  the  only  data  available  for  this  area.  Figure  4.7  is  an  isopleth  map 
showing  the  distribution  of  DO  in  ground  water  in  July  1994.  This  figure  also  includes  data 
collected  from  monitoring  wells  in  the  source  area  in  December  1 993/January  1 994.  Comparison 
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of  Figures  4.4  and  4.6  and  Figures  4.5  and  4.7  shows  graphically  that  areas  with  elevated  total 
BTEX  concentrations  have  depleted  DO  concentrations.  This  is  a  strong  indication  that  aerobic 
biodegradation  of  the  BTEX  compounds  is  occurring  at  the  site. 

In  the  absence  of  microbial  cell  production,  the  oxidation  (biodegradation)  of  benzene  to 
carbon  dioxide  and  water  is  given  by; 

CfiHj  +  7.502  ->  6CO2  +  3H2O 

Therefore,  7.5  moles  of  oxygen  are  required  to  mineralize  1  mole  of  benzene.  On  a  mass 
basis,  the  ratio  of  oxygen  to  benzene  is  given  by; 

Molecular  weights;  Benzene  6(  1 2)  +  6(  1 )  =  78  gm/mole 

Oxygen  7.5(32)  =  240  gm/mole 

Mass  Ratio  of  Oxygen  to  Benzene  =  240/78  =  3.08;  1 

In  the  absence  of  microbial  cell  production,  3.08  mg  of  oxygen  are  required  to  completely 
mineralize  1  mg  of  benzene.  Similar  calculations  can  be  completed  for  toluene  (3.13  mg  oxygen 
to  1  mg  toluene),  ethylbenzene  (3.17  mg  oxygen  to  1  mg  ethylbenzene),  and  the  xylenes 
(3.17  mg  oxygen  to  1  mg  xylene).  The  average  mass  ratio  of  oxygen  consumed  to  total  BTEX 
degraded  is  thus  3.14;1.  This  means  that  approximately  0.32  mg  of  BTEX  is  mineralized  to 
carbon  dioxide  and  water  for  every  1.0  mg  of  DO  consumed.  With  a  background  DO 
concentration  of  approximately  6  mg/L,  the  shallow  ground  water  at  this  site  has  the  capacity  to 
assimilate  1.9  mg/L  (1,900  pg/L)  of  total  BTEX.  This  is  a  very  conservative  estimate  of  the 
assimilative  capacity  of  DO  because  microbial  cell  mass  production  was  not  taken  into  account 
by  the  stoichiometry  shown  above. 

When  cell  mass  production  is  accounted  for,  the  mineralization  of  benzene  to  carbon  dioxide 
and  water  is  given  by; 


+  2.5O2  +  HCO3  +  NH4  ->  C5H7O2N  +  2CO2  +  2H2O 

From  this  it  can  be  seen  that  only  2.5  moles  of  DO  are  required  to  mineralize  1  mole  of 
benzene  when  cell  mass  production  is  taken  into  account.  On  a  mass  basis,  the  ratio  of  DO  to 
benzene  is  given  by; 

Molecular  weights;  Benzene  12(6)  +  1(6)  =  78  gm/mole 
Oxygen  2.5(32)=  80  gm/mole 

Mass  Ratio  of  Oxygen  to  Benzene  =  80/78  =  1.03  ;  I 
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Based  on  these  stoichiometric  relationships,  1 .03  mg  of  oxygen  are  required  to  mineralize 
1  mg  of  benzene.  Similar  calculations  can  be  made  for  toluene,  ethylbenzene,  and  the  xylenes. 
Based  on  this,  approximately  0.97  mg  of  BTEX  is  mineralized  to  carbon  dioxide  and  water  for 
every  1.0  mg  of  DO  consumed.  With  a  background  DO  concentration  of  approximately  6  mg/L, 
the  shallow  ground  water  at  this  site  has  the  capacity  to  assimilate  S.8  mg/L  (5,800  pg/L)  of  total 
BTEX  if  microbial  cell  mass  production  is  taken  into  account. 

4.3. 2.2  Nitrate/Nitrite 

Concentrations  of  nitrate  +  nitrite  (as  N)  were  measured  at  Geoprobe®  locations  and 
monitoring  points/wells  in  August  1993,  November  1993,  December  1993/January  1994,  and 
July  1994.  In  addition,  ground  water  samples  were  collected  and  analyzed  for  ionic  nitrate  and 
nitrite  in  December  1993/January  1994.  Table  4.5  summarizes  measured  nitrate  and  nitrite 
concentrations.  Figure  4.8  is  an  isopleth  map  showing  the  distribution  of  nitrate  +  nitrite  (as  N) 
in  ground  water  in  August  1993.  Figure  4.9  is  an  isopleth  map  showing  the  distribution  of  nitrate 
+  nitrite  (as  N)  in  ground  water  in  July  1994.  These  figures  include  data  collected  from 
monitoring  wells  in  the  source  area  north  of  Sixth  Street  in  December  1993/January  1994.  These 
wells  cover  a  small  area  and  these  data  represent  the  only  data  available  for  this  area. 
Comparison  of  Figures  4.4  and  4.8  and  Figures  4.5  and  4.9,  shows  graphically  that  areas  with 
elevated  total  BTEX  concentrations  have  depleted  nitrate  +  nitrite  concentrations.  Comparison 
of  Figures  4.6  and  4.8  and  Figures  4.7  and  4.9,  shows  graphically  that  areas  with  depleted  DO 
concentrations  have  depleted  nitrate  +  nitrite  concentrations.  These  relationships  provide  strong 
evidence  that  anaerobic  biodegradation  of  the  BTEX  compounds  is  occurring  at  the  site  through 
the  microbially  mediated  process  of  denitrification. 

In  the  absence  of  microbial  cell  production,  the  biodegradation  of  benzene  to  carbon  dioxide 
and  water  is  given  by: 

6N03’  +  6H^  +  C^Hfi  ->  6C02(g)  +  6H2O  +  3N2(g) 

Based  on  this  relationship,  6  moles  of  nitrate  are  required  to  mineralize  1  mole  of  benzene. 
On  a  mass  basis,  the  ratio  of  nitrate  to  benzene  is  given  by: 

Molecular  weights:  Benzene  6(12)  +  6(1  )  =  78  gm/mole 

Nitrate  6(62)  =  372  gm/mole 

Mass  ratio  of  nitrate  to  benzene  =  372/78  =  4.77:1 
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In  the  absence  of  microbial  cell  production,  4.77  mg  of  nitrate  are  required  to  completely 
mineralize  1  mg  of  benzene.  Similar  calculations  can  be  completed  for  toluene  (4.85  mg  nitrate 
to  1  mg  toluene),  ethylbenzene  (4.92  mg  nitrate  to  1  mg  ethylbenzene),  and  the  xylenes  (4.92  mg 
nitrate  to  1  mg  xylene).  The  average  mass  ratio  of  nitrate  consumed  to  total  BTEX  degraded  is 
4.9:1.  This  means  that  approximately  0.21  mg  of  BTEX  is  mineralized  for  every  1.0  mg  of 
nitrate  consumed.  With  a  background  nitrate  concentration  of  approximately  17mg/L,  the 
shallow  ground  water  at  this  site  has  the  capacity  to  assimilate  3.57  mg/L  (3,570  ^g/L)  of  total 
BTEX  during  denitrification.  This  is  a  very  conservative  estimate  of  the  assimilative  capacity  of 
nitrate  because  microbial  cell  mass  production  has  not  been  taken  into  account  by  the 
stoichiometry  shown  above  (see  Section  4.3.2. 1). 

4.3. 2.3  Ferrous  Iron 

Ferrous  iron  concentrations  were  measured  at  Geoprobe®  locations  and  monitoring 
points/wells  in  August  1993,  November  1993,  December  1993/January  1994,  and  July  1994. 
Table  4.5  summarizes  ferrous  iron  concentrations.  Figure  4.10  is  an  isopleth  map  showing  the 
distribution  of  ferrous  iron  in  ground  water  in  August  1993.  Figure  4.11  is  an  isopleth  map 
showing  the  distribution  of  ferrous  iron  in  groimd  water  in  July  1994.  These  figures  include  data 
collected  from  monitoring  wells  in  the  source  area  north  of  Sixth  Street  in 
December  1993/January  1994.  These  wells  cover  a  small  area  and  these  data  represent  the  only 
data  available  for  this  area.  Comparison  of  Figures  4.4  and  4.10  and  Figures  4.5  and  4.1 1  shows 
graphically  that  areas  with  elevated  total  BTEX  concentrations  have  elevated  ferrous  iron 
concentrations.  This  is  an  indication  that  ferric  iron  is  potentially  being  reduced  to  ferrous  iron 
during  biodegradation  of  BTEX  compounds.  However,  it  is  possible  that  sulfate  reduction  at  the 
site  is  reducing  the  redox  potential  of  the  ground  water  to  sufficiently  low  levels  to  cause  the 
dissolution  of  iron-bearing  minerals  in  the  shallow  saturated  soils  at  the  site,  thus  elevating 
ferrous  iron  concentrations  through  non-biological  processes.  The  highest  measured  ferrous  iron 
concentration  was  50.5  mg/L  at  monitoring  well  MW-02.  Background  levels  of  ferrous  iron  are 
at  or  below  0.05  mg/L,  as  measured  at  wells  located  outside  of  known  BTEX  contamination 
depicted  on  Figures  4.4  and  4.5. 

The  following  equations  describe  the  overall  stoichiometry  of  benzene  biodegradation  by  iron 
reduction  through  microbial  biodegradation.  In  the  absence  of  microbial  cell  production,  the 
biodegradation  of  benzene  is  given  by: 

60H^  +  30Fe(OH)3,  *  +  ->  6CO2  +  30Fe^^  +  78H2O 
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Therefore,  30  moles  of  Fe(OH)3  are  required  to  mineralize  1  mole  of  benzene.  Gn  a  mass 
basis,  the  ratio  of  Fe(OH)3  to  benzene  is  given  by; 

Molecular  weights:  Benzene  6(12)  +  6(1)  =  78  gm/mole 

Fe(OH)3  30(1 06.85)  =  3205  gm/mole 

Mass  ratio  of  Fe(OH)3  to  benzene  =  3205.4 1/78  =  41.1:1 

Therefore,  in  the  absence  of  microbial  cell  production,  41.1  mg  oi  Fe(OH)3  are  required  to 
completely  mineralize  1  mg  of  benzene.  Alternatively,  the  mass  ratio  of  ferrous  iron  produced 
during  respiration  to  benzene  degraded  can  be  calculated  and  is  given  by; 

Molecular  weights:  Benzene  6(12)  +  6(1)  =  78  gm/mole 

Fe^^  30(55.85)  =  1675.5  gm/mole 

Mass  ratio  ofFe^*  to  benzene  =  1675.5/78  =  21.5:1 

Therefore,  21.5  mg  of  Fe^*  are  produced  during  biodegradation  of  1  mg  of  benzene.  Similar 
calculations  can  be  completed  for  toluene  (21.86  mg  of  Fe^^  produced  during  biodegradation  of 
1  mg  of  toluene),  ethylbenzene  (22.0  mg  of  Fe^^  produced  during  biodegradation  of  1  mg  of 
ethylbenzene),  and  the  xylenes  (22.0  mg  of  Fe^*^  produced  during  biodegradation  of  1  mg  of 
xylene).  The  average  mass  ratio  of  Fe  produced  during  total  BTEX  biodegradation  is  thus 
21.8:1.  This  means  that  approximately  1  mg  of  BTEX  is  mineralized  for  every  21.8  mg  of  Fe^"^ 
produced.  The  highest  measured  Fe^*  concentration  was  50.5  mg/L.  This  suggests  that  the 
shallow  ground  water  at  this  site  has  the  capacity  to  assimilate  2.3  mg/L  (2,300  pg/L)  of  total 
BTEX  during  iron  reduction.  Again,  this  is  a  very  conservative  estimate  of  the  assimilative 
capacity  of  iron  because  microbial  cell  mass  production  has  not  been  taken  into  account  by  the 
stoichiometry  shown  above  (see  Section  4.3. 2.1).  In  addition,  this  calculation  is  based  on 
observed  ferrous  iron  concentrations  and  not  on  the  amount  of  ferric  hydroxide  available  in  the 
aquifer.  Therefore,  iron  assimilative  c2q)acity  could  be  much  higher. 

4.3.2.4  Sulfate 

Sulfate  concentrations  were  measured  at  Geoprobe*  locations  and  monitoring  points/wells  in 
August  1993,  November  1993,  December  1993/January  1994,  and  July  1994.  Table  4.5 
summarizes  measiued  sulfate  concentrations.  Figiu:e4.12  is  a  map  showing  sulfate 
concentrations  in  ground  water  in  August  1993.  There  does  not  appear  to  be  any  clear  trend 
between  BTEX  and  sulfate  concentrations  downgradient  of  the  source  (compare  Figure  4.12  to 
Figure  4.5)  and  near  the  leading  edge  of  BTEX  contamination  in  August  1993.  However, 
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0  localized  sulfate  reductions  are  seen  in  the  source  area.  Figure  4.13  is  an  isopleth  map  showing 

^  the  distribution  of  sulfate  in  ground  water  in  July  1 994.  This  figure  includes  data  collected  from 

monitoring  wells  in  the  source  area  north  of  Sixth  Street  in  December  1993/January  1994.  These 
wells  cover  a  small  area  and  these  data  represent  the  only  data  available  for  this  area. 
Comparison  of  Figures  4.5  and  4.13,  shows  graphically  that  by  July  1994,  areas  with  elevated 
total  BTEX  concentrations  had  depleted  sulfate  concentrations.  This  is  a  strong  indication  that 
the  rate  of  anaerobic  biodegradation  of  the  BTEX  compounds  through  sulfanogenesis  increased 
from  1993  to  1994.  It  is  possible  that  the  redox  reactions  required  for  sulfate  reduction  to 
proceed  in  the  ground  water  environment  in  1993  were  not  microbially  mediated,  and  that  the 
depletion  of  other  available  electron  acceptors  by  1994  likely  increased  the  importance  of  sulfate 
reducing  processes. 

The  following  equations  describe  the  overall  stoichiometry  of  BTEX  oxidation  by  sulfate 
reduction  caused  by  anaerobic  microbial  biodegradation.  In  the  absence  of  microbial  cell 
production,  the  biodegradation  of  benzene  is  given  by: 

7.5H^  +  3.75S04^'  +  ->  6C02(g)  +  3.75H2S“  +  3H2O 

Therefore,  3.75  moles  of  sulfate  are  required  to  mineralize  1  mole  of  benzene.  On  a  mass 
f  basis,  the  ratio  of  sulfate  to  benzene  is  given  by: 

Molecular  weights:  Benzene  6(  1 2)  +  6(  1 )  =  78  gm/mole 

Sulfate  3.75(96)  =  360  gm/mole 

Mass  ratio  of  sulfate  to  benzene  =  360/78  =  4.6:1 

Therefore,  in  the  absence  of  microbial  cell  production,  4.6  mg  of  sulfate  are  required  to 
completely  mineralize  1  mg  of  benzene.  Similar  calculations  can  be  completed  for  toluene 
(4.7  mg  sulfate  to  1  mg  toluene),  ethylbenzene  (4.75  mg  sulfate  to  1  mg  ethylbenzene),  and  the 
xylenes  (4.75  mg  sulfate  to  1  mg  xylene).  The  average  mass  ratio  of  sulfate  to  total  BTEX  is 
thus  4.7:1.  This  means  that  approximately  0.21  mg  of  BTEX  is  mineralized  for  every  1.0  mg  of 
sulfate  consumed.  Assuming  a  background  sulfate  concentration  of  lOOmg/L,  the  shallow 
ground  water  at  this  site  has  the  capacity  to  assimilate  21  mg/L  (21,000  pg/L)  of  total  BTEX 
during  sulfanogenesis.  Again,  this  is  a  very  conservative  estimate  of  the  assimilative  capacity  of 
sulfate  because  microbial  cell  mass  production  has  not  been  taken  into  account  by  the 
stoichiometry  shown  above  (see  Section  4.3.2. 1). 
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r  4.3. 1.5  Methane 

Methane  concentrations  were  measured  at  Geoprobe®  locations  and  monitoring  points/wells 
in  August  1993,  November  1993,  and  December  1993/January  1994.  Table  4.5  summarizes 
methane  concentrations.  Background  levels  of  methane  appear  to  be  below  0.001  mg/L  at  wells 
located  outside  areas  with  known  BTEX  contamination.  The  highest  methane  concentration 
observed  at  the  site  was  2.04  mg/L  in  MW-5.  Figure  4.14  is  an  isopleth  map  showing  the 
distribution  of  methane  in  ground  water  in  August  1993.  Figure  4.15  is  an  isopleth  map  showing 
the  distribution  of  methane  in  ground  water  in  July  1994.  These  figures  include  data  collected 
from  monitoring  wells  in  the  source  area  north  of  Sixth  Street  in  December  1993/January  1994. 
These  wells  cover  a  small  area  and  these  data  represent  the  only  data  available  for  this  area. 
Comparison  of  Figures  4.4  and  4.14  and  Figures  4.5  and  4.15,  shows  graphically  that  areas  with 
elevated  total  BTEX  concentrations  have  elevated  methane  concentrations.  This  is  a  strong 
indication  that  anaerobic  biodegradation  of  the  BTEX  compounds  is  occurring  at  the  site  through 
the  microbially  mediated  process  of  methanogenesis. 

Comparison  of  Figures  4.14  and  4.15  suggests  that  methanogenesis,  like  sulfanogenesis,  may 
have  become  a  more  important  BTEX-degradation  mechanism  between  August  1993  and 
^  July  1994.  This  is  consistent  with  other  electron  acceptor  data  found  at  the  site  with  the  area 
having  elevated  methane  concentrations  being  confined  to  areas  with  depleted  DO,  nitrate,  and 
sulfate  concentrations  and  elevated  ferrous  iron  concentrations  (compare  Figures  4.6  through 
4.15).  In  addition,  comparison  of  Figures  4.14  and  4.15  suggests  that  methanogenesis  is 
becoming  a  more  important  BTEX  degradation  mechanism  as  the  BTEX  plume  matures. 

The  following  equations  describe  the  overall  stoichiometry  of  benzene  biodegradation  by 
methanogenesis.  In  the  absence  of  microbial  cell  production,  the  biodegradation  of  benzene  is 
given  by; 

CfiH^  +  4.5H2O  ->  2.25CO2  +  3.75CH4 

The  mass  ratio  of  methane  produced  during  respiration  to  benzene  degraded  can  be  calculated 
and  is  given  by: 

Molecular  weights:  Benzene  6(12)  +  6(1)  =  78  gm/mole 

Methane  3 .75(1 6)  =  60  gm/mole 

Mass  ratio  of  methane  to  benzene  =  60/78  =  0.77:1 
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Therefore,  0.77  mg  of  methane  is  produced  during  biodegradation  of  1  mg  of  benzene. 
Similar  calculations  can  be  completed  for  toluene  (0.78  mg  of  methane  produced  during 
biodegradation  of  1  mg  of  toluene),  ethylbenzene  (0.79  mg  of  methane  produced  during 
biodegradation  of  1  mg  of  ethylbenzene),  and  the  xylenes  (0.79  mg  of  methane  produced  during 
biodegradation  of  1  mg  of  xylene).  The  average  mass  ratio  of  methane  produced  during  total 
BTEX  biodegradation  is  thus  0.78:1.  This  means  that  approximately  1  mg  of  BTEX  is 
mineralized  for  every  0.78  mg  of  methane  produced.  The  highest  measured  methane 
concentration  was  2.04  mg/L.  This  suggests  that  the  shallow  ground  water  at  this  site  has  the 
capacity  to  assimilate  2.6  mg/L  (2,600  pg/L)  of  total  BTEX  during  methanogenesis.  Again,  this 
is  a  very  conservative  estimate  of  tht  assimilative  capacity  of  methanogenesis  because  microbial 
cell  mass  production  is  not  taken  into  account  by  the  stoichiometry  shown  above  (see 
Section  4.3.2. 1).  In  addition,  these  calculations  are  based  or  observed  methane  concentrations 
and  not  on  the  amount  of  carbon  dioxide  available  in  the  aquifer.  Therefore,  methanogenic 
assimilative  capacity  could  be  much  higher. 

4.3.2.6  Reduction/Oxidation  Potential 

Redox  potentials  were  measured  at  Geoprobe*  locations  and  monitoring  points/wells  in 
August  1993,  November  1993,  December  1993/January  1994,  and  July  1994.  Redox  potential  is 
a  measure  of  the  relative  tendency  of  a  solution  to  accept  or  transfer  electrons.  The  redox 
potential  of  a  groundwater  system  depends  on  which  electron  acceptor  is  being  reduced  by 
microbes  during  BTEX  oxidation.  The  redox  potential  at  UST  Site  870  ranges  from  274 
millivolts  (mV)  to  -137  mV.  Table  4.5  summarizes  available  redox  potential  data.  Figures  4.16 
and  4.17  graphically  illustrate  the  distribution  of  redox  potentials  in  August  1993  and  July  1994, 
respectively.  Redox  potential  is  decreased  to  a  low  value  of  -190  mV  in  MW- 10.  Areas  at  the 
site  with  low  redox  potentials  coincide  with  areas  with  high  BTEX  contamination,  low  DO, 
nitrate,  and  sulfate  concentrations,  and  elevated  ferrous  iron  and  methane  concentrations 
(compare  Figures  4.4  through  4.17).  This  suggests  that  dissolved  BTEX  at  the  site  may  be 
subjected  to  a  variety  of  biodegradation  processes  including  aerobic  respiration,  denitrification, 
iron  reduction,  sulfanogenesis,  and  methanogenesis. 

4.3.2.7  Alkalinity 

Total  alkalinity  (as  CaC03)  was  measured  at  Geoprobe*  locations  and  monitoring 
points/wells  in  August  1993,  November  1993,  December  1993/January  1994,  and  July  1994. 
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These  measurements  are  summarized  in  Table  4.S.  Alkalinity  is  a  measure  of  a  ground  water’s 
ability  to  buffer  changes  in  pH  caused  by  the  addition  of  biologically  generated  acids.  Total 
alkalinity  at  the  site  is  fairly  high,  and  varies  from  959  mg/L  at  EPA-82-D  to  349  mg/L  at  EPA- 
82-E.  This  amount  of  alkalinity  should  be  sufficient  to  buffer  potential  changes  in  pH  caused  by 
biologically  mediated  BTEX  oxidation  reactions. 

4.3.2.8  pH 

The  pH  was  measured  at  Geoprobe®  locations  and  monitoring  points/wells  in  August,  1993, 
November  1993,  December  1993/Januaiy  1994,  and  July  1994.  These  measurements  are 
summarized  in  Table  4.5.  The  pH  of  a  solution  is  the  negative  logarithm  of  the  hydrogen  ion 
concentration  [H*].  Ground  water  pH  at  UST  Site  870  ranges  from  slightly  acidic  (6.3)  to 
slightly  basic  (8.3).  The  majority  of  ground  water  has  a  pH  of  between  7.1  and  7.4.  This  range 
of  pH  is  optimal  for  BTEX-degrading  microbes. 

4.3. 2.9  Temperature 

Ground  water  temperature  was  measured  at  Geoprobe*  locations  and  monitoring  points/wells 
in  August  1993,  November  1993,  December  1993/January  1994,  and  July  1994.  Table  4.5 
summarizes  ground  water  temperature  readings.  Temperature  affects  the  types  and  growth  rates 
of  bacteria  that  can  be  supported  in  the  ground  water  environment.  Temperatures  in  the  shallow 
saturated  zone  vary  from  12.9  degrees  Celsius  (“C)  to  25°. 

4.3.3  Expressed  Assimilative  Capacity 

The  data  presented  in  the  preceding  sections  suggest  that  mineralization  of  BTEX  compounds 
is  occurring  through  the  microbially  mediated  processes  of  aerobic  respiration,  denitrification, 
iron  reduction,  sulfanogenesis,  and  methanogenesis.  Based  on  the  stoichiometry  presented  in 
these  sections,  the  expressed  BTEX  assimilative  capacity  of  ground  water  at  UST  Site  870  is  at 
least  31,370  pg/L  (Table  4.6).  The  calculations  presented  in  these  earlier  sections  are  extremely 
conservative  because  they  do  not  account  for  microbial  cell  mass  production.  In  addition,  the 
measured  concentrations  of  ferrous  iron  and  methane  may  not  be  the  maximum  achievable.  The 
highest  plausible  dissolved-phase  total  BTEX  concentration  observed  at  the  site  was  26,576  pg/L 
in  monitoring  well  MW-03  in  August  1992.  The  total  BTEX  concentration  in  this  well  in 
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December  1993/January  1994  was  9,466  |Ag/L.  The  highest  total  BTEX  concentration  observed 
in  July  1994  was  21,475  |ig/L. 

Based  on  the  calculations  presented  in  the  preceding  sections,  and  on  site  observations, 
ground  water  at  UST  Site  870  has  enough  assimilative  capacity  to  degrade  dissolved-phase 
BTEX  that  partitions  from  the  LNAPL  plume  into  the  ground  water  before  the  plume  migrates 
1,600  feet  downgradient  from  the  source  area. 

TABLE  4.6 

EXPRESSED  ASSIMILATIVE  CAPACITY  OF  SITE  GROUND  WATER 
UST  SITE  870  INTRINSIC  REMEDIATION  EE/CA 
fflLL  AFB,  UTAH 


Electron  Acceptor  or  Process 

Expressed  BTEX 
Assimilative 
Capacity  (|ig/L) 

Dissolved  Oxygen 

1,900 

Nitrate 

3,570 

Ferric  Hydroxide 

2,300 

Sulfate 

21,000 

Methanogenesis 

2,600 

Expressed  Assimilative  Capacity 

31,370 

Highest  observed  Total  BTEX  Concentration 

26,576 
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SECTION  5 

GROUND  WATER  MODEL 

5.1  GENERAL  OVERVIEW  AND  MODEL  DESCRIPTION 

In  order  to  estimate  degradation  rates  of  dissolved-phase  BTEX  compounds  at  UST  Site 
870,  and  to  help  predict  the  future  migration  of  these  compounds.  Parsons  ES  modeled  the 
hite  and  transport  of  the  dissolved-phase  BTEX  plume.  The  modeling  effort  had  three 
primary  objectives:  1)  to  predict  the  future  extent  and  concentration  of  the  dissolved-phase 
contaminant  plume  by  modeling  the  combined  effects  of  advection,  dispersion,  sorption,  and 
biodegradation;  2)  to  assess  the  possible  risk  to  potential  downgradient  receptors;  and  3)  to 
provide  technical  support  for  the  natural  attenuation  remedial  option  at  post-modeling 
regulatory  negotiations.  The  model  was  developed  using  site-specific  data  and  conservative 
assumptions  about  governing  physical  and  chemical  processes.  Because  of  the  conservative 
nature  of  model  input,  the  reduction  in  contaminant  mass  caused  by  natural  attenuation  is 
expected  to  exceed  model  predictions.  This  analysis  is  not  intended  to  represent  a  baseline 
assessment  of  potential  risks  posed  by  site  contamination. 

The  Bioplume  II  computer  model  was  used  to  estimate  the  potential  for  dissolved-phase 
BTEX  migration  and  degradation  by  naturally-occurring  mechanisms  operating  at  UST  Site 
870.  The  Bioplume  II  model  incorporates  advection,  dispersion,  sorption,  and  biodegradation 
to  simulate  BTEX  plume  migration  and  degradation.  The  model  is  based  upon  the  US 
Geological  Survey  Method  of  Characteristics  (USGS  MOC)  two-dimensional  (2-D)  solute 
transport  model  of  Konikow  and  Bredehoeft  (1978).  The  model  was  modified  by  researchers 
at  Rice  University  to  include  a  biodegradation  component  that  is  activated  by  a  superimposed 
DO  plume.  Based  on  the  work  of  Borden  and  Bedient  (1986),  the  model  assumes  a  reaction 
between  the  DO  and  BTEX  that  is  instantaneous  relative  to  the  advective  ground  water 
velocity.  Bioplume  II  solves  the  USGS  2-D  solute  transport  equation  twice,  once  for 
hydrocarbon  concentrations  in  the  aquifer  and  once  for  a  DO  plume.  The  two  plumes  are 
combined  using  superposition  at  every  particle  move  to  simulate  the  instantaneous, 
biologically-mediated,  reaction  between  hydrocarbons  and  oxygen.  In  recent  years  it  has 
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become  apparent  that  anaerobic  processes  such  as  nitrate  reduction  (denitrification),  iron 
reduction,  sulfate  reduction  (sulfanogenesis),  and  methanogenesis  can  be  important  BTEX 
degradation  mechanisms  (Grbic'-Galic'  and  Vogel,  1987;  Lovely  et  al.,  1989;  Grbic'-Galic', 
1990;  Hutchins,  1991;  Seller  et  al,  1992,  Edwards  et  al,  1992,  Edwards  and  Grbic'- 
Galic',  1992).  As  with  DO,  the  reaction  between  nitrate  and  BTEX  can  be  assumed  to  be 
instantaneous  relative  to  the  ground  water  flow  velocity  (Wilson,  1994).  The  Bioplume  II 
model  does  not  allow  direct  input  of  nitrate  concentrations  Because  of  this,  nitrate 
concentrations  were  input  as  DO-equivalent  concentrations  The  use  of  nitrate  in  this  manner 
allowed  the  Bioplume  II  model  to  more  accurately  simulate  rates  of  biodegradation  at  the  site. 
The  use  of  nitrate  as  a  model  input  parameter  is  discussed  in  Section  5.4.5.  The  following 
sections  discuss  in  more  detail  the  model  setup,  input  parameters  and  assumptions,  model 
calibration,  and  simulation  results. 

5.2  CONCEPTUAL  MODEL  DESIGN  AND  ASSUMPTIONS 

Prior  to  developing  a  ground  water  model,  it  is  important  to  determine  if  sufficient  data  are 
available  to  provide  a  reasonable  estimate  of  aquifer  hydraulic  and  geochemical  conditions.  In 
addition,  it  is  important  to  ensure  that  any  limiting  assumptions  can  be  justified.  The  most 
important  assumption  made  when  using  the  Bioplume  II  model  is  that  oxygen-limited  (and  in 
this  case,  oxygen/nitrate-limited)  biodegradation  is  occurring  at  the  site.  The  Bioplume  II 
model  assumes  that  the  limiting  factors  for  biodegradation  are;  1)  the  presence  of  an 
indigenous  hydrocarbon  degrading  microbial  population,  and  2)  sufficient  background 
electron  acceptor  concentrations.  Data  presented  in  Sections  3  and  4  indicate  that  oxygen, 
nitrate,  ferric  hydroxide,  sulfate,  and  carbon  dioxide  (methanogenesis)  are  all  being  used  for 
aerobic  and  anaerobic  biodegradation.  To  be  conservative,  only  oxygen  and  nitrate  are  used 
as  electron  acceptors  in  the  instantaneous  reaction  simulated  by  the  Bioplume  II  model 
presented  herein.  To  model  biodegradation  with  DO  and  nitrate  as  electron  acceptors,  the 
isopleth  maps  for  these  compounds  were  superimposed  and  combined  to  form  a  ‘total” 
electron  acceptor  isopleth  map.  These  data  were  then  used  for  model  input. 

Based  on  the  data  presented  in  Section  3,  the  shallow  saturated  zone  was  conceptualized 
and  modeled  as  a  shallow  unconfined  aquifer  comprised  of  medium-grained,  moderately 
sorted  sands  (Figures  3.3  and  3.4.).  With  the  exception  of  limited  mobile  LNAPL  removal 
and  bioventing  in  the  spill  area,  contaminated  soils  at  the  site  have  not  been  remediated. 
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Additional  mobile  and  residual  LNAPL  removal  would  further  reduce  the  continuing  source  of 
dissolved-phase  BTEX  contamination  at  the  site.  Several  model  simulations  were  conducted; 
both  with  LNAPL  as  a  continuing  source  and  with  the  LNAPL  removed  through  time 
Because  of  the  low  residual-phase  BTEX  concentrations  observed  in  soils  outside  of  areas 
containing  mobile  LNAPL,  it  was  assumed  that  these  soils  represent  a  minimal  source  of 
continuing  BTEX  contamination.  The  use  of  a  two-dimensional  model  is  appropriate  at  Site 
UST  870  because  the  saturated  interval  is  thin  (generally  less  than  3  feet)  and  a  relatively 
impermeable  clayey  silt  and  silty  clay  confining  layer  directly  underlies  the  saturated  zone.  In 
addition,  vertical  ground  water  gradients  at  the  site  are  upward,  as  is  common  over  much  of 
the  Great  Salt  Lake  Basin. 

5.4  MODEL  INPUT 

Input  parameters  used  for  this  model  are  based  on  a  review  of  existing  site  data  and  a 
review  of  the  pertinent  literature.  Where  site-specific  data  were  not  available,  reasonable 
assumptions  for  the  types  of  materials  comprising  the  shallow  saturated  zone  were  made 
based  on  widely  accepted  literature  values.  Table  5.1  lists  the  input  parameters  used  for  the 
#  modeling  effort.  Appendix  D  contains  gridded  data  used  as  model  input.  Model  output  is 

presented  in  Appendix  E  as  a  diskette  in  ASCII  format.  The  following  sections  describe  the 
Bioplume  II  model  parameters  that  have  the  greatest  influence  on  model  predictions. 

S.4.1  Grid  Design 

The  maximum  grid  size  for  the  Bioplume  II  model  is  limited  to  20  columns  by  30  rows. 
The  dimension  of  each  column  and  row  can  range  from  0.1  to  999,9  feet.  A  20-  by  30-cell 
grid  was  used  to  model  the  Hill  AFB  site.  Each  grid  cell  was  1 10  feet  long  by  85  feet  wide. 
The  grid  was  oriented  so  that  the  longest  cell  dimension  was  parallel  to  the  direction  of 
ground  water  flow  (Figure  5.1).  The  model  grid  covers  an  area  of  5.6  million  square  feet,  or 
approximately  129  acres. 

Constant-head  boundaries  were  established  along  the  northeast  and  southwest  perimeter  of 
the  model  grid  to  simulate  the  southwestern  flow  of  ground  water  observed  at  the  site.  These 
constant-head  cells  were  placed  at  a  sufficient  distance  from  the  BTEX  plume  to  avoid 
potential  boundary  interferences.  Injection  cells  were  used  to  simulate  the 
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TABLE  5.1 

BIOPLUME  n  MODEL  INPUT  PARAMETERS 
UST  SITE  870  INTRINSIC  REMEDIATION  EE/CA 
HILL  AFB,  UTAH 


Parameter 

Deacriptioa 

Calibrated 

Model  Setup 

Hill-A 

Hill-B 

Hill-C 

NTIM 

Max.  mimber  of  time  stepe  in  a  pumping  period 

15 

2 

2 

NPMP 

Number  of  Pumping  Periods 

1 

25 

12 

NX 

NunUier  of  nodes  in  the  X  direction 

20 

20 

20 

NY 

Number  of  nodes  in  the  Y  direction 

30 

30 

30 

NPMAX 

Maximum  number  of  Particles 

NPMAX=(NX.2XNY-2XNPTPND)  + 

(NeXNPTPND)  +250 

5290 

5290 

5290 

NPNT 

Time  step  interval  for  printing  data 

1 

1 

1 

1 

NITP 

Number  of  iteration  parameters 

7 

7 

7 

7 

NUMOBS 

Number  of  observation  points 

5 

5 

5 

ITMAX 

Maximum  allowable  number  iterations  in  ADIP 

200 

200 

200 

200 

NREC 

Number  of  pumping  or  injection  wells 

20 

0 

0 

NPTPND 

Initial  nundier  of  particles  per  node 

9 

9 

9 

9 

NCODES 

Number  of  node  identification  codes 

2 

2 

2 

NPNTMV 

Particle  movement  interval  (IMOV) 

0 

0 

0 

0 

NPNTVL 

Option  for  printing  computed  velocities 

2 

1 

1 

1 

NPNTD 

Option  to  print  computed  dispersion 
equation  coefficients 

2 

1 

1 

1 

NPDELC 

1 

1 

1 

1 

NPNCHV 

0 

0 

0 

0 

NREACT 

Option  for  biodegradation,  retardation  and  decay 

1 

1 

1 

1 

PINT 

15 

1 

1 

TOL 

Convergence  criteria  in  ADIP 

0.001 

0.001 

0.001 

0.001 

POROS 

Effective  porosity 

0.25 

0.25 

0.25 

BETA 

53.4 

53.4 

53.4 

S 

Storage  Coefficient 

0  (Steady- 
Stale) 

0 

0 

0 

TIMX 

Time  increment  multiplier  for  transient  flow 

NA 

NA 

NA 

TINIT 

Size  of  initial  time  step  (seconds) 

NA 

NA 

NA 

XDEL 

Width  of  fmite  difference  cell  in  the  x  direction  (feet) 

85 

85 

85 

YDEL 

Width  of  finite  difference  cell  in  the  y  direction  (feet) 

no 

no 

110 

DLTRAT 

Ratio  of  transverse  to  lon^tudinal  dispersivity 

0,1 

0  1 

0.1 

0.1 

CELDIS 

Maximum  cell  distance  per  particle  move 

0.5 

I 

0.5 

0.5 

ANFCTR 

Ratio  of  Tyy  to  Txx 

1 

(Isotropic) 

I 

m 

1 

DK 

Distribution  coefficient 

.05451 

.05451 

.05451 

RHOB 

1.6 

1.6 

1.6 

THALF 

Half-life  of  the  solute 

0 

0 

0 

DECI 

Anaerobic  decay  coefficient 

0 

0 

DEC2 

Reaerstion  coefficient  (day'') 

.003 

.003 

.003 

NA  =  Not  Applicable 
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continuing  source  of  contamination  caused  by  the  mobile  LNAPL  present  at  the  site. 
Injection  veil  locations  are  shown  in  Figure  5  1  and  are  explained  in  detail  in  Section  5  5 

S.4.2  Ground  Water  Elevation  and  Gradient 

The  water  table  elevation  data  presented  in  Figure  3  5  were  used  as  Bioplume  II  model 
input.  Available  site  data  suggest  that  there  is  almost  no  seasonal  variation  in  ground  water 
flow  direction  or  gradient  at  the  site  (Appendix  B  and  MWI,  1994)  Ground  water  flow  in  the 
vicinity  of  UST  Site  870  is  to  the  southwest  at  an  average  gradient  cf  approximately  0  04o 
ft/ft  between  wells  EPA-82-I  and  EPA-82-E  As  described  in  Section  5  5,  the  ground  water 
flow  model  was  calibrated  to  the  observed  water  table 


S.4.3  BTEX  Concentrations 

The  highest  total-dissolved  BTEX  concentrations  obtained  from  laboratory  analytical  data 
for  the  period  through  August  1993  were  used  for  model  development.  Figure  4.4  shows  the 
spatial  distribution  of  the  highest  (most  conservative)  dissolved-phase  BTEX  compounds 
detected  through  August  1993.  Table  4.4  contains  dissolved  BTEX  concentration  data. 
Appendix  D  contains  the  gridded  total  BTEX  concentrations  used  as  model  input. 

The  BTEX  data  from  Figure  4.4  was  used  in  model  development  by  placing  the  model  grid 
over  the  isopleth  contours.  The  total  BTEX  concentration  used  in  the  model,  and  shown  in 
Appendix  D,  is  an  estimated  average  concentration  of  all  the  isopleth  lines  intersecting  the 
boundaries  within  each  model  cell.  The  highest  concentration  isopleth  lines  were  not  used  for 
allocating  BTEX  concentrations  to  model  cells  because  a  single  isopleth  concentration  was 
not  representative  of  the  average  total  BTEX  concentrations  over  the  entire  85  feet  by  1 10 
feet  model  cell.  Figure  5.2  shows  the  distribution  of  the  BTEX  plume  as  calculated  by  the 
Bioplume  II  model  for  T=0  for  all  models.  Comparison  of  Figures  4.4  and  5.2  shows  that 
there  is  good  agreement  between  the  actual  BTEX  distribution  in  the  shallow  saturated  zone 
and  the  initial  distribution  calculated  by  the  Bioplume  II  model.  The  initial  BTEX  plume 
covers  an  area  of  approximately  650,000  square  feet  (15  acres).  The  shape  and  distribution  of 
the  total  BTEX  plume  is  the  result  of  advective  transport  of  dissolved-phase  BTEX 
contamination  downgradient  from  the  LNAPL  contamination  present  in  the  source  area. 
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Partitioning  of  BTEX  compounds  from  the  LNAPL  into  the  ground  water  is  described  in 
Section  S.S. 


5.4.4  Hydraulic  Conductivity 

Hydraulic  conductivity  (K)  is  an  important  aquifer  characteristic  that  determines  the  ability 
of  the  water-bearing  strata  to  transmit  ground  water.  An  accurate  estimate  of  this  parameter 
is  important  to  help  quantify  advective  ground  water  flow  velocities,  to  define  the  flushing 
potential  of  the  aquifer,  and  to  estimate  the  quantity  of  electron-acceptor-rich  ground  water 
that  is  entering  the  site  from  upgradient  locations.  Rifai  et  al.  (1988)  report  that  the 
Bioplume  n  model  is  particularly  sensitive  to  variations  in  hydraulic  conductivity.  Lower 
values  of  hydraulic  conductivity  result  in  a  slower-moving  plume  that  degrades  at  a  slower 
rate  because  less  oxygen  and  nitrate  are  available  for  biodegradation.  Higher  values  of 
hydraulic  conductivity  result  in  a  faster  moving  plume  that  degrades  at  a  faster  rate  because 
more  oxygen  and  nitrate  are  available  for  biodegradation. 

Based  on  slug  tests  performed  at  the  site,  hydraulic  conductivity  varies  from  1.08x10'*  ft/s 
to  6.08x10'*  ft/s.  This  is  within  the  accepted  range  for  sandy  materials  (Freeze  and  Cherry, 
1979).  Slug  test  results  used  for  modeling  do  not  reflect  slug  test  data  collected  by  JMM 
(1993)  at  MW-1.  MW-1  was  screened  in  a  soil  interval  characterized  by  sUty  sands  with  a 
large  interval  (~4  ft)  of  clayey  sand.  As  a  result,  slug  test  data  from  MW-1  was  not  considered 
representative  of  the  fine-  to  medium-  grained  sandy  soils  located  around  the  screened 
monitoring  wells  used  for  Parsons  ES  slug  tests  in  1993.  The  sensitivity  of  the  model  to  this 
parameter  was  evaluated  during  the  sensitivity  analysis  described  in  Section  S.6. 

5.4.5  Electron  Acceptors  (Oxygen  and  Nitrate) 

As  discussed  previously,  the  Bioplume  II  model  assumes  an  instantaneous  reaction  between 
the  BTEX  plume  and  the  electron  acceptors.  As  discussed  in  Section  4,  it  is  apparent  that 
DO,  nitrate,  ferric  hydroxide,  sulfate  and  carbon  dioxide  (methanogenesis)  are  being  used  as 
electron  acceptors  for  biodegradation  of  BTEX  compounds  at  UST  Site  870.  However,  to  be 
conservative,  the  total  BTEX  phime  at  UST  Site  870  was  modeled  assuming  that  oxygen  and 
nitrate  were  the  only  electron  acceptors  being  utilized  at  a  rate  that  is  instantaneous  relative  to 
the  advective  ground  water  velocity  for  the  biodegradation  of  the  BTEX  compounds. 
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The  Bioplume  II  model  was  calibrated  with  DO  as  the  only  electron  acceptor.  The  result 
of  using  DO  as  the  only  electron  acceptor  was  a  modeled  BTEX  plume  that  extended  nearly 
twice  as  far  (and  past  the  Hill  AFB  boundary)  downgradient  than  the  plume  observed  in  1994. 
Based  on  these  results,  it  was  clear  that  DO  is  not  the  only  electron  acceptor  being  utilized  for 
BTEX  biodegradation.  Successful  calibration  of  the  Bioplume  II  model  required  the  use  of 
nitrate,  which  is  the  most  thermodynamically  favorable  electron  acceptor  following  oxygen. 
Furthermore,  decreases  in  nitrate  concentrations  from  anaerobic  biodegradation  processes 
were  observed  in  areas  with  reduced  DO  concentrations  (compare  Figures  4.6  and  4.7  with 
Figures  4.8  and  4.9,  respectively).  This  strongly  suggests  both  denitrification  and  aerobic 
oxidation  are  important  biodegradation  mechanisms  at  the  site.  Although  some  localized 
areas  on  the  fringe  of  the  BTEX  plume  overestimated  the  actual  rate  of  denitrification  because 
of  background  DO  concentrations,  both  aerobic  oxygenation  and  denitrification  of  BTEX 
contamination  were  widely  observed  in  the  same  areas.  Therefore,  simulating  nitrate 
concentrations  with  DO  concentrations  in  the  model  was  not  an  overgeneralization  of  site 
electron  acceptor  potential  (as  might  initially  be  presumed),  but  instead  was  an  improved 
representation  of  site  conditions.  Related  modeling  initiatives  to  improve  simulations  of 
BTEX  biodegradation  in  ground  water  systems  are  being  accomplished  by  incorporating 
nitrate,  and  other  potential  anaerobic  electron  acceptors  (e  g.,  ferric  iron,  sulfate,  and  carbon 
dioxide)  into  the  model  code,  specifically  within  the  code  of  the  soon-to-be  released  Bioplume 
III  ground  water  model  (Rifai,  1995). 

The  loss  of  DO  and  nitrate  in  the  Bioplume  II  model  was  conceptualized  with  aerobic 
bacteria  using  DO,  and  then  with  anaerobic  bacteria  using  nitrate  as  the  next  available  electron 
acceptor.  This  assumption  is  justified  based  on  the  observation  that  aerobic  oxidation  and 
denitrification  are  important  biodegradation  mechanisms  at  the  site.  Once  utilized,  DO  and 
nitrate  will  react  instantaneously  with  BTEX  relative  to  the  advective  groundwater  velocity  in 
the  aquifer  (Borden  and  Bedient,  1986,  Wilson,  1994). 

Ground  water  samples  collected  in  uncontaminated  portions  of  the  aquifer  indicate  that 
background  DO  concentrations  at  the  site  are  about  6.3  mg/L.  To  be  conservative, 
background  DO  concentrations  were  assumed  to  be  5.0  mg/L  for  Bioplume  11  model 
development.  Table  4.5  contains  DO  data  for  the  site.  Figures  4.6  and  4.7  are  DO  isopleth 
maps.  Gridded  oxygen  input  data  are  included  in  Appendix  D. 
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Ground  water  samples  collected  in  uncontaminated  portions  of  the  aquifer  indicate  that 
background  nitrate  (as  N)  concentrations  at  the  site  may  be  as  high  as  17  mg/L.  However,  to 
be  conservative,  nitrate  (as  N)  concentrations  around  the  periphery  of  the  plume  were 
assumed  to  be  5  mg/L  for  Bioplume  II  model  development.  Table  4.5  contains  nitrate  data  for 
the  site.  Figures  4.8  and  4.9  are  nitrate  isopleth  maps.  Gridded  nitrate  data  are  included  in 
Appendix  D. 

The  upgradient  constant-head  cells  in  the  Bioplume  II  model  require  background  electron 
acceptor  concentrations  to  be  input  as  constant  concentrations  to  simulate  incoming  electron 
acceptors.  To  be  conservative,  a  DO  concentration  of  5  mg/L  and  a  nitrate  (as  N) 
concentration  of  10  mg/L  was  used  for  these  cells. 

Bioplume  II®  is  capable  of  tracking  only  a  single  electron  acceptor  as  an  instantaneous 
reaction  in  model  simulations  (customarily  DO)  for  estimating  BTEX  biodegradation. 
Consequentially,  the  model  cannot  estimate  both  DO  and  nitrate  biodegradation  mechanisms 
simultaneously  unless  one  electron  acceptor  is  mathematically  converted  to  an  equivalent  form 
of  the  other.  Denitrifying  conditions  were  modeled  by  converting  nitrate  concentrations  to 
equivalent  oxygen  concentrations.  On  a  mass  basis,  4.77  mg  of  ionic  nitrate  are  required  to 
oxidize  1  mg  of  benzene,  whereas,  only  3.08  mg  of  DO  are  required  to  oxidize  the  same  mass 
of  benzene.  Hence,  ionic  nitrate  has  only  64.6  percent  of  the  capacity  to  biodegrade  benzene 
that  DO  does.  Converted  ionic  nitrate  concentrations  were  combined  with  DO  concentrations 
for  a  total  oxygen/ionic  nitrate  electron  acceptor  map.  The  calculations  used  to  convert 
nitrate  (as  N)  to  oxygen  equivalent  ionic  nitrate  are  discussed  below. 

Nitrate  concentrations  at  UST  Site  870  were  reported  together  with  nitrite  concentrations 
as  nitrate  +  nitrite  (as  N)  by  RSKERL.  Based  on  these  data  it  is  not  possible  to  determine  the 
relative  amounts  of  nitrate  and  nitrite  (as  N);  however,  because  nitrite  is  considered  metastable 
in  the  ground  water  environment,  it  was  assumed  that  the  combined  nitrate  +  nitrite  (as  N) 
value  was  all  nitrate  (as  N).  The  work  of  von  Gunten  and  Zobrist  (1993)  supports  this 
assumption  as  does  site-specific  data  (Table  4.5).  These  workers  conducted  column 
experiments  using  nitrate  as  an  electron  acceptor  and  noted  that  only  small  amounts  of  nitrite 
were  detected  in  the  column  in  the  early  stages  of  the  experiment,  and  after  20  days,  nitrite 
was  no  longer  detected. 
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The  use  of  nitrate  as  an  electron  acceptor  requires  that  nitrate  (as  N)  concentrations  be 
converted  to  ionic  nitrate  concentrations.  To  do  this,  the  equivalent  weight  of  oxygen  must  be 
added  back  to  the  nitrate  (as  N)  concentration; 

Molecular  weight  of  N  =  14  gm/mole 
Molecular  weight  of  O  =  16  gm/mole 
Molecular  weight  of  NOj'  =  62  gm/mole 

The  percentage  of  N  in  NO3'  is  14/62  =  22.58  percent.  Therefore,  I  gm  of  NOs'  (as  N)  is 
alent  to  1/0.2258  =  4.43  gm  of  ionic  NOs*.  To  convert  nitrate  (as  N)  into  ionic  nitrate 
.entrations,  the  measured  nitrate  (as  N)  concentration  must  be  multiplied  by  4.43. 

Assuming  complete  mineralization  of  benzene  to  carbon  dioxide  and  water,  the  reactions 
for  aerobic  respiration  and  denitrification  are  as  follow; 

Aerobic  Respiration 
C6H6  +  7.5O2  =  6CO2  +  3H2O 

Denitrification 

6N03‘  +6fr  +  CftHfi  =  6CO2  +  6H2O  +  3N2(g) 

Based  on  this  stoichiometry,  7.5  moles  of  DO  are  required  to  biodegrade  1  mole  of 
benzene,  and  6  moles  of  nitrate  are  required  to  biodegrade  1  mole  of  benzene.  On  a  mass 
basis; 


(7.5  moles  02)(32  gm/mole  O2)  =  240  gm  O2 
(6  moles  N03')(62  gm/mole  N03')=  372  gm  N03' 

From  these  relationships,  it  is  apparent  that,  on  a  mass  basis,  more  ionic  nitrate  than  DO  is 
required  to  oxidize  a  unit  mass  of  benzene.  By  dividing  the  mass  of  ionic  nitrate  required  to 
degrade  one  mole  of  benzene  by  the  mass  of  DO  required  to  degrade  one  mole  of  benzene,  a 
ratio  is  derived  that  can  be  applied  to  ionic  nitrate  concentrations  to  obtain  equivalent  oxygen 
concentrations.  This  ratio  is; 

240  gm  O2/372  gm  N03'  =  0.645  gm  of  O2  equivalent  per  gram  of  NO3' 
Therefore,  10  gm  of  NO3'  has  an  O2  equivalence  of 
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(10  gm  N03'X0.645  gm  of  ©2  equivalent/gm  of  NOa')  =  6.45  gm 

From  these  relationships,  the  following  calculation  must  be  jjerformed  to  convert  NOa'  (as 
N)  to  an  equivalent  DO  concentration; 

(NOaXas  N)  (gm/L)X4.43gm  NOa'  (ion)/^  NOaXas  N)X0-65  gm  Oj  eq./gm  NOa”) 

This  relationship  was  used  to  convert  measured  nitrate  (as  N)  concentrations  into  oxygen- 
equivalent  ionic  nitrate  concentrations.  To  do  this  an  isopleth  map  of  nitrate  (as  N)  was 
prepared  and  gridded.  Gridded  values  of  nitrate  (as  N)  were  then  used  in  the  relationship 
presented  above  to  determine  ionic  NOa*  as  DO  equivalence.  These  values  were  then  added 
to  existing  DO  concentrations  previously  gridded  at  the  site  and  used  as  input  into  the 
Bioplume  n  model.  Figure  5.3  shows  the  combined  DO  and  NOa*  (as  DO  equivalent 
concentrations)  electron  acceptor  concentrations  used  in  the  Bioplume  II  model. 

5.4.5  Dispersivity 

Much  controversy  surrounds  the  concepts  of  dispersion  and  dispersivity.  Longitudinal 
dispersivity  values  for  alluvial  sediments  range  from  0.1  to  200  feet  (Walton,  1988).  A 
lon^tudinal  dispersivity  of  53.4  feet  was  used  in  this  model.  This  dispersivity  was  estimated 
by  using  one-tenth  of  the  distance  between  the  spill  source  and  the  longitudinal  centroid  of  the 
plume.  Transverse  dispersivity  values  generally  are  at  least  one  order  of  magnitude  less  than 
values  of  longitudinal  dispersivity  (Domenico  and  Schwartz,  1990).  For  this  model.  Parsons 
ES  used  0. 1  for  the  ratio  of  transverse  dispers^ty  to  longitudinal  dispersivity.  Use  of  an 
estimated  value  for  dispersivity  is  appropriate  because  the  Bioplume  n  model  exhibits  a  weak 
sensitivity  to  dispersivity  (Rifru  et  al.,  1988).  In  addition,  the  sensitivity  of  the  model  to  the 
parameter  was  evaluated  during  the  sensitivity  analyses  described  in  Section  5.6. 

5.4.6  Retardation 

Retardation  of  the  BTEX  compounds  relative  to  the  advective  velocity  of  the  ground  water 
occurs  when  BTEX  molecules  are  sorbed  to  the  aquifer  matrix.  Based  on  measured  TOC 
concentrations  in  an  uncontaminated  portion  of  the  shallow  saturated  zone,  and  assuming  a 
bulk  density  of  1.6  grams  per  cubic  centimeter  (gm/cc)  (Freeze  and  Cherry,  1979),  and 
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published  values  of  Koc  for  the  BTEX  compounds  (Martel,  1987),  the  coefficient  of 
retardation  for  the  BTEX  compounds  was  calculated  The  results  of  these  calculations  are 
summarized  in  Table  5  2,  To  be  conservative,  the  minimum  coefficient  of  retardation 
calculated  for  benzene  (1.29)  was  used  as  model  input. 

5.4.7  Reaeration 

The  reaeration  coefficient  is  a  first-order  decay  rate  constant  used  by  Bioplume  11  to 
simulate  the  replenishment  of  oxygen  into  the  ground  water  by  soil  gas  diffiision  and  rainwater 
infiltration  Recent  data  on  first-order  biodegradation  rate  coefficients  in  groundwater  at  Hill 
AFB  suggest  that  biodegradation  rates  ranged  from  0.010  to  0  032  day  '  over  the  center  and 
periphery  of  the  groundwater  contaminant  plume  (Wiedemeier  et  al.,  1994)  To  be 
conservative,  a  first-order  biodegradation  rate  coefficient  of  0.003  day  '  was  used  in  this 
model.  This  rate  coefficient  was  increased  and  decreased  by  one  order  of  magnitude  during 
the  sensitivity  analyses  described  in  Section  5.6. 

5.5  MODEL  CALIBRATION 

Model  calibration  is  an  important  component  in  the  development  of  any  numerical  ground 
water  model.  Calibration  of  the  flow  model  demonstrates  that  a  model  is  capable  of  matching 
hydraulic  and  chemical  conditions  observed  in  the  field.  The  numerical  model  presented 
herein  was  calibrated  by  altering  hydraulic  parameters,  boundary  conditions,  and  stresses  (i.e., 
injection  cells)  in  a  trial-by-error  fashion  until  simulated  heads  and  BTEX  plumes 
approximated  observed  field  conditions. 

5.5.1  Water  Table  Calibration 

The  shallow  water  table  at  UST  Site  870  was  assumed  to  be  influenced  only  by  continuous 
recharge  and  discharge  at  the  constant-head  cells  established  at  the  upgradient  and 
downgradient  model  boundaries.  To  be  conservative,  annual  recharge  of  the  aquifer  through 
rainfall  was  not  included  in  the  model.  Potential  recharge  by  leaky  stormwater  sewers, 
collection  ponds,  or  other  sources  was  omitted  because  of  a  lack  of  reliable  data.  Only  the 
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initial  water  levels  at  the  constant-head  cells  and  the  transmissivity  were  varied  to  calibrate  the 
water  table  surface.  The  model  was  calibrated  under  steady-state  conditions 

Saturated  thickness  data  from  borehole  logs,  CPT  reports,  and  water  level  measurements 
were  used  in  conjunction  with  the  average  hydraulic  conductivity  as  determined  from  slug 
tests  (2.64  X  10“*  ft/s)  to  estimate  transmissivity.  To  better  match  heads  in  the  model  to 
observed  values,  the  transmissivities  were  progressively  varied  in  rows  and  blocks  until  the 
potentiometric  surface  approximated  the  existing  potentiometric  surface  within  a  5-percent 
average  variance.  Thirteen  monitoring  wells  and  piezometer  locations  were  used  to  compare 
between  the  measured  and  simulated  heads  of  the  final  calibrations.  The  1 3  selected  locations 
were  EPA-82-I,  EPA-82-D,  EPA-82-B.  EPA-82-C,  EPA-82-F,  EPA-82-E,  EPA-82-H,  CPT- 
41,  CPT-23,  CPT-21,  CPT-15,  CPT-31,  and  MW-12  The  root-mean-square  (rms)  error 
between  observed  and  calibrated  values  at  these  points  was  3.2  feet  which  corresponds  to  a 
calibration  error  of  2.5  percent  (water  levels  dropped  approximately  130  feet  from  northeast 
to  southwest  across  the  model  grid).  A  plot  of  measured  vs.  calibrated  heads  shows  a  random 
distribution  of  calibrated  heads  and  is  shown  in  Appendix  D.  Deviation  of  points  from  a 
straight  line  should  be  randomly  distributed  in  computer  simulations  (Anderson  and  Woessner, 
1992). 

In  solving  the  ground  water  flow  equation.  Bioplume  II  establishes  the  water  table  surface 
and  calculates  an  overall  hydraulic  balance  that  accounts  for  the  numerical  difference  between 
flux  into  and  out  of  the  system.  The  hydraulic  mass  balance  for  the  calibrated  model  was 
excellent,  with  99.95  percent  of  the  water  flux  into  and  out  of  the  system  being  numerically 
accounted  for.  Figure  5.4  shows  the  calibrated  water  table. 

5.5.2  BTEX  Plume  Calibration 

Model  input  parameters  affecting  the  distribution  and  concentration  of  the  simulated  BTEX 
plume  were  modified  so  that  initial  model  results  closely  matched  dissolved-phase  total  BTEX 
concentrations  observed  in  August  1993,  and  model  predictions  approximated  dissolved- 
phase  total  BTEX  concentrations  observed  in  July  1994.  The  extent  of  dissolved-phase 
BTEX  contamination  in  1993  and  1994  is  described  in  Section  4.3.1.  Because  LNAPL  is 
present  at  the  site,  it  was  necessary  to  include  20  injection  cells  to  simulate  partitioning  of 
BTEX  compounds  from  the  LNAPL  into  the  ground  water.  The  location  of  the  injection  cells 
is  shown  on  Figure  5.1.  Chemical  analysis  of  LNAPL  from  MW- 10  indicate  that  the 
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LNAPL  at  the  site  is  probably  dominated  by  JP-4  jet  ftiel  LNAPL  contamination  is  estimated 
to  cover  an  area  of  approximately  225,000  square  feet  (Figure  4  1) 

The  injection  rare  of  the  cells  was  set  at  5  cubic  feet  per  day  (cfd),  a  value  low  enough  so 
that  the  ground  water  elevation  calibration  was  not  affected  Total  BTEX  injection 
concentrations  were  determined  by  varying  the  injection  concentration  in  the  various  cells 
from  1  to  1,650  mg/L  until  the  initial  total  BTEX  plume  generated  by  the  model  approximated 
the  total  BTEX  plume  observed  in  August  1993,  and  the  model  predictions  approximated  the 
change  in  dissolved-phase  total  BTEX  concentrations  that  occurred  between  August  1993  and 
July  1994.  Relatively  high  BTEX  concentrations  were  injected  in  upgradient  injection  cells 
because  of  the  influx  of  34  mg/L  of  combined  oxygen  and  ionic  nitrate  electron  acceptor 
concentrations  (5  mg/L  DO  and  1 0  mg/L  nitrate  as  N)  introduced  at  the  upgradient  constant- 
head  cells.  This  high  replenishment  of  available  electron  acceptors  quickly  degraded  BTEX 
concentrations  at  the  head  of  the  plume  as  they  flushed  through  the  aquifer,  which  in  turn 
required  large  injection  concentrations  of  BTEX  to  maintain  observed  BTEX  contours  By 
varying  the  injection  well  concentrations,  the  BTEX  plume  was  calibrated  reasonably  well  to 
the  change  in  the  total  BTEX  plume  between  August  1993  and  July  1994  in  terms  of 
migration  distance  and  BTEX  concentrations  directly  under  the  LNAPL  contamination 

5.6  SENSITIVITY  ANALYSIS 

The  purpose  of  the  sensitivity  analysis  is  to  determine  the  effect  of  varying  model  input 
parameters  on  model  output.  Based  on  the  work  of  Rifai  et  al.  (1988),  the  Bioplume  II  model 
is  most  sensitive  to  changes  in  the  coefficient  of  reaeration,  the  coefficient  of  anaerobic  decay, 
and  the  hydraulic  conductivity  of  the  media,  and  is  less  sensitive  to  changes  in  the  retardation 
factor,  porosity,  and  dispersi'.aty.  A  first-order  anaerobic  decay  coefficient  was  not  used 
because  nitrate  was  included  in  the  original  oxygen  map  to  simulate  anaerobic  biodegradation 
at  the  site.  Because  the  coefficient  of  anaerobic  decay  was  set  to  zero,  the  sensitivity  analysis 
was  conducted  by  varying  the  hydraulic  conductivity  (and  therefore  transmissivity)  and  the 
coefficient  of  reaeration.  Because  of  the  potential  for  large  dispersivity  values  at  the  site,  a 
sensitivity  analysis  was  also  performed  on  this  parameter. 

To  perform  the  sensitivity  antdyses,  an  individual  run  of  the  model  was  made  with  the  same 
input  as  the  calibrated  model,  except  that  one  of  the  aforementioned  parameters  was  varied. 
The  models  were  run  for  10  years  so  that  the  independent  effect  of  each  variable  could  be 
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assessed.  As  a  result,  six  sensitivity  runs  of  the  calibrated  model  were  made,  with  the 
following  variations: 

1)  Hydraulic  conductivity  uniformly  increased  by  a  factor  of  5, 

2)  Hydraulic  conductivity  uniformly  decreased  by  a  factor  of  0  2, 

3)  Longitudinal  dispersivity  increased  to  100; 

4)  Longitudinal  dispersivity  decreased  to  5.34; 

5)  Reaeration  coefficient  increased  to  0.03  day  ',  and 

6)  Reaeration  coefficient  decreased  to  0.0003  day  '. 

The  results  of  the  sensitivity  analyses  are  shown  graphically  in  Figures  5.5,  5.6,  and  5  7. 
These  figures  display  the  modeled  BTEX  concentrations  versus  distance  along  the  centerline 
of  the  plume.  This  manner  of  displaying  data  is  useful  because  the  plume  is  narrow  and 
maintains  a  constant  plume  migration  direction  parallel  to  the  model  grid.  Furthermore,  the 
figures  allow  easy  visualization  of  the  changes  in  BTEX  concentration  caused  by  varying 
model  input  parameters. 

Uniformly  increasing  the  hydraulic  conductivity  in  the  model  by  half  an  order  of  magnitude 
(model  HI)  drastically  increased  the  migration  rate  and  biodegradation  rate  of  the  plume 
(Figure  5.5).  Plume  migration  and  influx  of  fresh  electron  acceptors  was  so  rapid  that  no 
appearance  of  BTEX  concentrations  was  predicted  by  the  model  This  was  caused  by  an 
abnormally  high  influx  of  electron  acceptors  in  the  highly  conductive  aquifer  that  immediately 
biodegraded  existing  and  injected  BTEX  concentrations  In  contrast,  decreasing  the  hydraulic 
conductivity  by  a  half-order  of  magnitude  slowed  plume  migration,  which  in  turn  caused  an 
increase  in  measured  BTEX  levels  in  the  source  area.  Increased  BTEX  concentrations  in  the 
source  area  are  caused  by  a  reduction  in  the  amount  of  electron  acceptors  being  brought  into 
contact  with  the  plume  from  upgradient  locations. 

The  ef  jct  of  varying  the  coefficient  of  reaeration  is  shown  in  Figure  5.6.  Decreases  in 
total  BTEX  mass  in  ground  water  caused  by  increasing  the  reaeration  coefficient  from  0.003 
day'*  to  0.03 day''  was  significant,  and  complete  biodegradation  of  all  existing  and  injected 
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FIGURE  5.5 
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BTEX  occurred  instantaneously.  By  reducing  the  reaeration  coefficient  by  an  order  of 
magnitude,  a  more  modest  change  in  the  shape  of  the  plume  occurred.  The  downgradient  end 
of  the  plume  extended  approximately  500  feet  past  its  observed  location. 

Figure  5.7  illustrates  the  effects  of  varying  longitudinal  dispersivity.  Decreasing  the 
dispersivity  resulted  in  a  larger  migration  distance  for  the  BTEX  plume.  This  occurs  because 
lowering  the  dispersivity  keeps  the  plume  from  spreading  out  into  more  electron  acceptor-rich 
portions  of  the  aquifer.  Increasing  the  dispersivity  resulted  in  faster  dilution  of  BTEX  in  the 
source  area;  however,  the  migration  distance  of  the  BTEX  was  only  slightly  altered  by 
increasing  the  dispersmty. 

The  results  of  the  sensiti\aty  analysis  suggest  that  the  calibrated  model  used  for  this  report 
is  reasonable.  Increasing  the  coefficient  of  reaeration  or  the  hydraulic  conductivity  greatly 
affects  the  predicted  BTEX  concentration  and  distribution.  Lowering  the  values  of  these 
variables  causes  an  abnormal  lengthening  of  the  plume  to  beyond  reasonable  distances  based 
on  observations  made  at  the  site  between  August  1993  and  July  1994.  The  calibrated  model 
appears  to  reasonably  simulate  the  observed  BTEX  plume. 

5.7  MODEL  RESULTS 

The  Bioplume  II*  model  was  run  under  steady-state  conditions  with  no  LNAPL  removal, 
5-percent  aimual  LNAPL  removal,  and  15-percent  annual  LNAPL  removal  until  the  plume 
reached  steady-state  equilibrium  (no  LNAPL  removal)  or  until  the  plume  disappeared 
(LNAPL  removal  scenarios).  The  model  with  no  LNAPL  removal  best  simulated  the  current 
site  conditions.  As  previously  mentioned,  LNAPL  contamination  at  the  site  extensive. 
LNAPL  reduction  through  source  removal,  in  concert  with  natural  att  aation  can 
significantly  reduce  the  longevity  of  the  BTEX  contamination  at  the  site. 

Although  the  results  of  each  model  run  varied  depending  on  the  amount  of  LNAPL 
dissolution  over  time,  two  trends  were  consistently  observed,  including; 

1)  The  plume  shape  in  each  simulation  is  elongated  because  of  the  rapid  advective 
transport  of  BTEX  contamination  and  rapid  biodegradation  of  BTEX  at  the 
plume  periphery.  This  is  consistent  with  what  was  observed  between 
August  1993  and  July  1994  (Figures  4.4  and  4.5); 
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2)  A  BTEX  partitioning  threshold  develops  in  the  two  models  that  simulate  a 
reduction  in  the  LNAPL  source  term.  In  both  models  the  hydrocarbon  plume 
disappears  when  the  BTEX  injection  concentration  is  reduced  to  approximately 
55  percent  of  its  original  value.  This  occurs  because  replenished  electron 
acceptor  concentrations  greatly  exceed  the  BTEX  contamination  introduced  into 
the  aquifer  by  the  prescribed  biodegradation  ratio  of  DO  and  DO-equivalent 
nitrate  to  BTEX  of  3 . 1 ;  1 

The  following  sections  describe  the  results  of  each  model  scenario. 

5.7.1  No  Source  Removal  (Model  Hill- A) 

Model  Hill-A  simulated  the  migration  and  biodegradation  of  the  BTEX  plume  assuming  no 
LNAPL  weathering  or  removal.  Approximately  3,900  gm  (39,000  mg  or  390,000  4g)  of 
dissolved-phase  BTEX  contamination  existed  at  the  start  of  modeling  (T=0,  based  on  data 
from  August  1993).  This  estimate  was  calculated  by  Bioplume  II,  which  summed  all 
dissolved  BTEX  contamination  over  the  Hill  AFB  model  domain  at  time  zero.  Contaminant 
migration  was  rapid  because  of  the  high  hydraulic  conductivity  and  steep  hydraulic  gradient 
present  at  the  site.  The  total  BTEX  plume  thins  in  shape  and  stretches  just  past  Cambridge 
Street  after  1  year  (Figure  5.8).  The  Bioplume  II  model  predicted  that  the  plume  would 
reach  steady-state  equilibrium  within  4  years.  Figures  5.8  and  5.9  show  the  predicted  total 
BTEX  concentrations  at  years  1  and  10.  The  plume  migrates  in  the  expected  southwest 
direction,  and  by  1  year,  levels  of  greater  than  1  pg/L  of  dissolved-phase  BTEX  are  predicted 
to  reach  the  vicinity  of  Cambridge  Street  in  the  Patriot  Hills  Housing  complex.  However,  the 
stabilized  plume  (>  4  years)  has  slightly  receded  and  only  extends  as  far  as  the  intersection  of 
Cambridge  Street  and  Adams  Circle.  The  stabilized  plume  predicted  by  the  model  closely 
resembles  the  plume  observed  at  the  site  in  July  1994.  Differences  in  modeled  and  actual 
plume  shape  are  caused  by  physical,  chemical,  and  biological  variations  within  the  shallow 
saturated  zone  that  result  from  natural  aquifer  heterogeneity. 

5.7.2  Five-Percent  Annual  Source  Removal  (Model  Hill-B) 

Model  Hill-B  simulated  the  migration  and  biodegradation  of  the  BTEX  plume  assuming  a 
5-percent  annual  reduction  in  source  BTEX  concentrations  caused  by  natural  weathering 
processes  and  limited  source  removal  by  LNAPL  skimming  and  bioventing.  Model  Hill-B  is 
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identical  to  model  Hill-A  with  the  exception  of  the  5-percent  annual  source  removal  term. 
Figures  5  .10,  5  11,  and  5  12  show  the  results  of  th.s  ni^del.  The  simulation  time  of  the  model 
was  25  years  because  20  years  were  required  before  the  LNAPL  was  theoretically  reduced  to 
0  percent  of  its  original  partitioning  strength.  Despite  the  lengthy  estimated  period  required  to 
remove  all  the  LNAPL  contantination,  BTEX  disappeared  in  model  simulations  long  before 
free-phase  partitioning  of  BTEX  from  the  LNAPL  into  the  ground  water  ceased.  The  initial 
extent  and  concentration  of  BTEX  contamination  in  years  1  and  2  were  nearly  identical  to 
those  predicted  in  model  Hill-A.  However,  after  4  years  the  plume  had  noticeably  receded  at 
the  periphery  and  the  internal  concentrations  of  BTEX  were  reduced  by  as  much  as  2  mg/L 
(2,000  pg/L).  By  year  7,  the  plume  was  approximately  10  percent  of  its  original  area,  and  the 
maximum  concentration  of  BTEX  was  predicted  to  be  only  300  pg/L  in  the  source  area.  The 
reach  of  contamination  at  this  point  extends  roughly  100  feet  northwest  of  the  intersection  at 
Princeton  Street  and  Liberty  Road.  Although  BTEX  partitioning  was  simulated  for  the  first 
19  years  of  the  pumping  period,  dissolved-phase  BTEX  contamination  was  estimated  to  be 
completely  degraded  after  7  years.  This  situation  is  caused  by  the  influx  of  electron  acceptors 
by  upgradient  replenishment  and  reaeration  that  exceed  the  levels  required  to  biodegraded  the 
BTEX  contamination  injected  into  the  20  injection  cells  of  the  model  grid. 

5.7.3  Fifteen-Percent  Annual  Source  Removal  (Model  HUI-C) 

Model  Hill-C  simulated  the  migration  and  biodegradation  of  the  BTEX  plume  assuming  a 
15-percent  annual  reduction  in  source  BTEX  concentrations  caused  by  natural  weathering 
processes  and  more  active  source  removal  by  expanded  LNAPL  pumping  and  expanded 
bioventing.  Model  Hill-C  is  identical  to  model  Hill-A  with  the  exception  of  the  1 5-percent 
annual  source  removal  term.  Figures  5.13  and  5.14  show  the  results  of  this  model  for  1  and  3 
years  after  the  implementation  of  a  1 5-percent  annual  source  removal  technology.  The  initial 
1  year  prediction  of  plume  migration  suggests  that  the  plume  would  extend  as  far  as 
Cambridge  Street  at  concentrations  of  1  pg/L.  By  year  3  (Figure  5.14),  the  BTEX  plume  had 
undergone  significant  loss,  including  a  complete  reduction  of  BTEX  contamination  in  the 
source  area.  By  year  4,  the  plume  had  entirely  disappeared.  This  complete  plume 
disappearance  at  year  4  was  caused  by  the  injection  loading  rates  of  modeled  BTEX  to  be 
reduced  to  55  percent  of  the  original  loading  rate,  which  was  below  the  biodegradation 
capacity  of  the  upgradient,  influent  electron  acceptors  and  aquifer  reaeration. 
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5.9  CONCLUSIONS 


Contaminani  fate  and  transport  at  LIST  Site  870  was  simulated  using  the  finite-difference 
ground  water  model  Bioplume  II.  Model  results  suggest  that  BTEX  contamination  may 
possibly  migrate  to  Cambridge  Street  and  the  stormwater  sewer  running  parallel  to  this  street 
in  all  models.  However,  model  simulations  conducted  during  this  project  are  extremely 
conservative  for  several  reasons,  including 

1)  Aerobic  respiration,  denitrification,  iron  reduction,  sulfanogenesis,  and 
methanogenesis  are  all  occurring  at  this  site,  however,  only  DO  and  nitrate  are 
considered  as  electron  acceptors  during  model  simulations, 

2)  The  stoichiometry  used  to  determine  the  ratio  between  DO  and  nitrate-equivalent 
DO  assumed  that  no  microbial  cell  mass  was  produced  during  the  reaction.  As 
discussed  in  Section  4.3.2. 1,  this  approach  may  be  too  conservative  by  a  factor  of 
three. 

3)  The  highest  DO  concentration  observed  at  the  site  was  6.3  mg/L.  The  highest 
DO  concentration  assumed  during  model  simulations  was  5.0  mg/L.  In  addition, 
the  highest  observed  nitrate  concentration  observed  at  the  site  was  17  mg/L  The 
highest  nitrate  concentration  assumed  during  model  simulations  was  10  mg/L 
This  nitrate  concentration  came  only  from  upgradient,  constant  head  cells;  the 
majority  of  the  area  outside  the  plume  was  assumed  to  have  nitrate  concentrations 
of  only  5  mg/L. 

4)  The  lowest  coefficient  of  retardation  for  benzene  (1  29)  was  used  for  model 
simulations  Coefficient  of  retardation  values  for  the  other  BTEX  compounds 
range  from  1.7  to  3  35  The  use  of  the  low  coefficient  of  retardation  tends  to 
increase  the  distance  traveled  by  the  simulated  BTEX  plume,  but  provides  a  more 
accurate  estimate  of  benzene  transport 

The  results  of  the  Bioplume  II  modeling  effort  were  used  to  help  develop  and  compare 
ground  water  remedial  options.  This  comparative  analysis  of  remedial  options  is  presented  in 
Section  6. 
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SECTION  6 

COMPARATIVE  ANALYSIS  OF  REMEDIAL  ALTERNATIVES 


<  « 


This  section  presents  the  development  and  comparative  analysis  of  three  ground  water 
remedial  alternatives  for  UST  Site  870  at  Hill  AFB.  The  intent  of  this  evaluation  is  to 
determine  if  intrinsic  remediation  is  an  appropriate  and  cost-effective  remedial  technology  to 
consider  when  developing  final  remedial  strategies  for  UST  Site  870,  especially  when 
combined  with  other  innovative  and  conventional  remedial  technologies. 

Section  6. 1  presents  the  evaluation  criteria  to  be  used  to  evaluate  ground  water  remedial 
alternatives.  Section  6.2  discusses  the  development  of  remedial  alternatives  to  be  considered 
as  part  of  this  demonstration  project.  Section  6.3  provides  a  brief  description  of  each  of  these 
remedial  alternatives.  Section  6.4  provides  a  more  detailed  analysis  of  the  remedial 
alternatives  using  the  defined  remedial  alternative  evaluation  criteria.  The  results  of  this 
evaluation  process  are  summarized  in  Section  6.5. 

6.1  REMEDIAL  ALTERNATIVE  EVALUATION  CRITERIA 

The  evaluation  criteria  used  to  identify  the  most  appropriate  remedial  alternative  for 
shallow  ground  water  contamination  at  UST  Site  870  were  adapted  fi'om  those  recommended 
by  the  USEPA  for  selecting  remedies  for  Superfund  sites  (OSWER  Directive  9902.3).  These 
criteria  included  (1)  long-term  effectiveness  and  permanence,  (2)  technical  and  administrative 
implementability,  and  (3)  relative  cost.  The  following  sections  briefly  describe  the  scope  and 
purpose  of  each  evaluation  criterion.  This  report  does  not  include  a  complete  discussion  of 
applicable  or  relevant  and  appropriate  requirements  (ARARs)  for  the  site.  Rather,  this  report 
focuses  on  the  potential  use  of  intrinsic  remediation  and  source  reduction  technologies  to 
reduce  BTEX  concentrations  within  the  shallow  ground  water  to  levels  that  pose  an 
acceptable  risk  to  human  health  or  the  environment. 

6.1.1  Long-Term  EfTectiveness  and  Permanence 

Each  remedial  technology  or  remedial  alternative  (which  can  be  a  combination  of  remedial 
technologies  such  as  intrinsic  remediation  and  institutional  controls)  is  analyzed  to  determine 
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how  effectively  it  will  minimize  ground  water  plume  expansion  so  that  ground  water  quality 
standards  can  be  achieved  at  a  downgradient  POC.  The  expected  technical  effectiveness 
based  on  case  histories  from  Hill  AFB  sites  and  other  sites  with  similar  conditions  is  also 
evaluated.  The  ability  to  minimize  potential  impacts  to  surrounding  facilities  and  operations  is 
considered.  The  ability  of  each  remedial  alternative  to  protect  both  current  and  potential 
future  receptors  from  potential  risks  associated  with  site-related  contamination  in  shallow 
ground  water  is  qualitatively  assessed  by  conservatively  estimating  if  a  potential  exposure 
pathway  involving  ground  water  could  be  completed,  either  now  or  in  the  future.  This 
evaluation  criterion  also  included  permanence  and  the  ability  to  reduce  contaminant  mass, 
toxicity,  and  volume.  Time  to  implem  i  time  until  protection  is  achieved  is 

described.  Long-term  reliability  for  providing  continued  protection,  including  an  assessment 
of  potential  for  failure  of  the  technology  and  the  potential  threats  resulting  from  such  a  failure, 
is  also  presented. 

6.1.2  Implementability 

The  technical  implementation  of  each  remedial  technology  or  remedial  alternative  was 
evaluated  in  terms  of  technical  feasibility  and  availability.  Potential  shortcomings  and 
difficulties  in  construction,  operations,  and  monitoring  are  presented  and  weighed  against 
perceived  benefits.  Requirements  for  any  post-implementation  site  control,  such  as  long-term 
monitoring  and  land  use  restrictions,  are  described.  Details  on  administrative  feasibility  in 
terms  of  the  likelihood  of  public  acceptance  and  the  ability  to  obtain  necessary  approvals  is 
discussed. 

6.1.3  Cost 

The  total  cost  (present  worth)  of  each  remedial  alternative  was  estimated  for  relative 
comparison.  An  estimate  of  capital  costs,  and  operating  and  post-implementation  costs  for 
site  monitoring  and  land  use  controls  is  included.  An  annual  inflation  factor  of  S  percent  was 
applied  in  calculating  the  present  value  of  operation,  maintenance,  and  monitoring  costs. 

6.2  FACTORS  INFLUENCING  ALTERNATIVES  DEVELOPMENT 

Several  factors  were  considered  during  the  identification  and  screening  of  remedial 
technologies  for  addressing  shallow  ground  water  contamination  at  UST  Site  870.  Factors 
considered  included  the  objectives  of  the  natural  attenuation  demonstration  program; 
contaminant,  ground  water  and  soil  properties;  present  and  future  land  use;  and  potential 
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exposure  pathways.  This  section  briefly  describes  each  of  these  factors  and  how  they  were 
used  to  narrow  the  list  of  potentially  applicable  remedial  technologies  to  the  final  remedial 
alternatives  considered  for  UST  Site  870. 

6.2.1  Program  Objectives 

The  intent  of  the  Natural  Attenuation  (Intrinsic  Remediation)  Demonstration  Program 
sponsored  by  AFCEE  is  to  develop  a  systematic  process  for  scientifically  investigating  and 
documenting  naturally  occurring  subsurface  attenuation  processes  that  can  be  factored  into 
overall  site  remediation  plans.  The  objective  of  this  program  and  the  specific  UST  Site  870 
study  is  to  provide  solid  evidence  of  intrinsic  remediation  of  dissolved-phase  fuel  hydrocarbon 
so  that  this  information  can  be  used  to  develop  an  effective  ground  water  remediation 
strategy.  A  secondary  goal  of  this  multi-site  initiative  is  to  provide  a  series  of  regional  case 
studies  which  demonstrate  that  natural  processes  of  contaminant  degradation  can  often  reduce 
contaminant  concentrations  in  ground  water  to  below  acceptable  cleanup  standards  before 
completion  of  potential  exposure  pathways. 

Because  the  objective  of  this  program  is  to  study  natural  processes  in  the  saturated  zone 
rather  than  in  all  contaminated  media  (e  g.,  unsaturated  soil,  or  soil  gas),  technologies  have 
been  evaluated  based  on  their  potential  impact  on  shallow  ground  water  and  phreatic  soils. 
Technologies  that  can  reduce  vadose  zone  contamination  and  partitioning  of  contaminants 
into  ground  water  have  also  been  evaluated.  Many  of  the  source  removal  technologies 
evaluated  in  this  section  will  also  reduce  soil  and  soil  gas  contamination,  but  it  is  important  to 
emphasize  that  the  remedial  alternatives  developed  in  this  document  are  not  intended  to 
remediate  all  contaminated  media.  Additional  program  objectives  set  forth  by  AFCEE  include 
cost-effectiveness  and  minimization  of  waste.  Technologies  that  may  meet  these  criteria 
include  institutional  controls,  ?oil  vapor  extraction,  bioventing,  mobile  LNAPL  removal, 
biosparging,  ground  water  extraction  and  treatment  (air  stripping),  and  intrinsic  remediation. 
Soil  excavation,  slurry  walls,  sheet  piling,  carbon  adsorption,  ex  situ  biological  or  chemical 
treatment,  and  onsite/offsite  disposal  are  not  attractive  technology  candidates  for  this  site. 

6.2.2  Contaminant  Properties 

The  site-related  contaminants  targeted  as  part  of  this  demonstration  at  UST  Site  870  are 
the  BTEX  compounds.  The  source  of  this  contamination  is  weathered  JP-4  jet  fuel  present  as 
residual  LNAPL  in  capillary  fringe  soil  and  as  mobile  LNAPL  floating  on  the  ground  water 
surface  within  the  source  area  of  UST  Site  870.  The  physiochemical  characteristics  of  both 
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JP-4  and  the  individual  BTEX  compounds  will  greatly  influence  the  effectiveness  and  selection 
of  a  remedial  technology. 

Petroleum  hydrocarbon  mixtures,  such  as  JP-4  jet  fuel,  are  comprised  of  over  300 
compounds  with  different  physiochemical  characteristics.  JP-4  is  classified  as  a  LNAPL  with 
a  liquid  density  of  approximately  0.75  grams  per  milliliter  (g/mL)  at  20^0.  Many  compounds 
within  JP-4  sorb  very  well  to  soil  and  are  concentrated  in  the  capillary  fringe  because  the 
mixture  is  less  dense  than  water.  JP-4  is  slightly  soluble  in  water,  with  a  maximum  solubility 
of  approximately  300  mg/L.  JP-4  is  also  a  primary  substrate  for  biological  metabolism. 
Simultaneous  biodegradation  of  aliphatic,  aromatic,  and  alicyclic  hydrocarbons  has  been 
observed.  In  fact,  mineralization  rates  of  hydrocarbons  in  mixtures,  such  as  JP-4,  may  be 
faster  than  mineralization  of  the  individual  constituents  as  a  result  of  co-metabolic  pathways 
(Jamison  er  a/.,  1976;  Perry,  1984). 

The  BTEX  compounds  are  generally  volatile,  highly  soluble  in  water,  and  adsorb  less 
strongly  to  soil.  These  characteristics  allow  the  BTEX  compounds  to  leach  more  rapidly  from 
contaminated  soil  into  ground  water  and  migrate  as  dissolved-phase  contamination  (Lyman  et 
al,  1992).  All  of  the  BTEX  compounds  are  highly  amenable  to  in  situ  degradation  by  both 
biotic  and  abiotic  mechanisms. 

Benzene  is  very  volatile,  with  a  vapor  pressure  of  76  millimeters  of  mercury  (mm  Hg)  at 
IQ^C  and  a  Heruy's  Law  Constant  of  approximately  0.0054  atmosphere-cubic  meter/mole 
(atm-m^/mole)  at  25°C  (Hine  and  Mookeijee,  1975;  Jury  et  al,  1984).  The  solubility  of 
benzene  in  water  at  20^C  has  been  reported  to  be  1,780  mg/L  (Verschueren,  1983).  Benzene 
is  normally  biodegraded  to  carbon  dioxide  with  catechol  as  a  short-lived  intermediate 
(Hopper,  1978;  Ribbons  and  Eaton,  1992). 

Toluene  is  also  volatile,  with  a  vapor  pressure  of  22  mm  Hg  at  20OC  and  a  Henry's  Law 
Constant  of  about  0.0067  atm-m^/mole  at  250C  (Pankow  and  Rosen,  1988;  Hine  and 
Mookeijee,  1975).  Toluene  sorbs  more  readily  to  soil  media  relative  to  benzene,  but  is  still 
very  mobile.  The  solubility  of  toluene  in  water  at  20^C  is  approximately  515  mg/L  at  20OC 
(Verschueren,  1983).  Toluene  has  been  shown  to  degrade  to  pyruvate,  caetaldehyde,  and 
completely  to  carbon  dioxide  via  the  intermediate  catechol  (Hopper,  1978;  Wilson  et  al, 
1986;  Ribbons  and  Eaton,  1992). 

Ethylbenzene  has  a  vapor  pressure  of  7  mm  Hg  at  20OC  and  a  Henry's  Law  Constant  of 
0.0066  atm-m3/mole  (Pankow  and  Rosen,  1988,  Valsaraj,  1988).  Ethylbenzene  sorbs  more 
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strongly  to  soils  than  benzene  but  less  strongly  than  toluene  (Abdul  et  ai,  1987) 
Ethylbenzene  is  also  less  soluble  than  benzene  and  toluene  in  water  at  152  mg/L  at  20<^C 
(Verschueren,  1983,  Miller  et  al,  1985).  Ethylbenzene  ultimately  degrades  to  carbon  dioxide 
via  its  intermediate  3-ethylcatechol  (Hopper,  1978,  Ribbons  and  Eaton,  1992). 

The  three  xylene  isomers  have  vapor  pressures  ranging  from  7  to  9  mm  Hg  at  20^C  and 
Henry's  Law  Constants  of  between  0.005  and  0.007  atm-m^/mole  at  25^0  (Mackay  and 
Wolkoff,  1973,  Hine  and  Mookeijee,  1975,  Pankow  and  Rosen,  1988).  Of  all  of  the  BTEX 
compounds,  xylenes  sorb  most  strongly  to  soil,  but  still  can  leach  from  soil  into  the  ground 
water  (Abdul  et  al.,  1987).  Xylenes  have  water  solubilities  of  152  to  160  mg/L  at  20^0 
(Bohon  and  Claussen,  1951;  Mackay  and  Shiu,  1981;  Isnard  and  Lambert,  1988).  Xylenes 
can  degrade  to  carbon  dioxide  via  pyruvate  carbonyl  intermediates  (Hopper,  1978;  Ribbons 
and  Eaton,  1992). 

Based  on  these  physiochemical  characteristics,  intrinsic  remediation,  soil  vapor  extraction, 
bioventing,  biosparging,  ground  water  extraction,  and  air  stripping  technologies  could  all  be 
effective  at  destroying,  collecting,  and  treating  BTEX  contaminants  at  UST  Site  870. 

6.2.3  Site-Specific  Conditions 

Two  general  categories  of  site-specific  characteristics  were  considered  in  identifying 
remedial  technologies  to  comparatively  evaluate  as  part  of  this  demonstration  project.  The 
first  category  considered  was  physical  characteristics  such  as  ground  water  depth,  gradient, 
and  flow  directio.n,  and  soil  type,  and  their  influence  on  the  types  of  remedial  technologies 
most  appropriate  for  the  site.  The  second  category  involved  assumptions  about  future  land 
use  and  potential  exposure  pathways.  Each  of  these  site-specific  characteristics  have 
influenced  the  selection  of  remedial  alternatives  included  in  the  comparative  evaluation. 

6.2.3. 1  Ground  Water  and  Soil  Characteristics 

Site  geology  and  hydrogeology  will  have  a  profound  effect  on  the  transport  of 
contaminants  and  the  effectiveness  and  scope  of  required  remedial  technologies  at  a  site. 
Hydraulic  conductivity  is  perhaps  the  most  important  aquifer  parameter  governing  ground 
water  flow  and  contaminant  transport  in  the  subsurface.  The  velocity  of  the  ground  water  and 
dissolved-phase  contamination  is  directly  related  to  the  hydraulic  conductivity  of  the  saturated 
zone.  Rising-head  slug  tests  completed  at  UST  Site  870  indicate  a  relatively  high  hydraulic 
conductivity  within  and  downgradient  of  the  source  area  and  dissolved-phase  BTEX  plume. 
Estimated  values  ranged  from  1.67  x  10"2  to  8.31  x  10’3  cm/s.  These  high  values  are 
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characteristic  of  sandy  materials  (see  Sections  4  and  S  of  this  report).  The  high  hydraulic 
conductivity  of  shallow  sediments  at  this  site  directly  influences  the  fate  and  transport  of 
contaminants.  The  shallow  ground  water  plume  has  migrated  rapidly,  increasing  the  areal 
extent  of  contamination  (i.e.,  plume  expansion)  but  decreasing  the  average  concentration 
within  the  aquifer  via  dilution  and  increased  biodegradation. 

Although  high  hydraulic  conductivity  can  result  in  plume  expansion  and  migration,  this 
same  characteristic  will  also  enhance  the  effectiveness  of  other  remedial  technologies,  such  as 
ground  water  extraction,  biosparging,  and  intrinsic  remediation.  For  example,  it  should  be 
less  expensive  and  time-consuming  to  capture  and  treat  the  contaminant  plume  using  a 
network  of  extraction  wells  in  areas  of  high  hydraulic  conductivity  than  to  implement  this 
technology  in  aquifers  with  low  hydraulic  conductivity.  Contaminant  recovery  may  also  be 
maximized  when  contaminants  are  not  significantly  sorbed  and  retarded  by  phreatic  soil.  The 
relatively  low  TOC  content  of  Hill  AFB  aquifer  materials  (<0.094  percent)  should  tend  to 
minimize  sorption  and  increase  the  mobility  of  all  BTEX  compounds.  The  effectiveness  of 
biosparging  may  also  be  increased  in  highly  conductive  aquifers  because  of  reduced  entry 
pressures  and  increased  sparging  well  radius  of  influence.  Greater  hydraulic  conductivity  also 
increases  the  amount  of  contaminant  mass  traveling  through  the  biosparging  network.  The  DO 
introduced  by  biosparging  can  also  be  utilized  effectively  to  aerobically  biodegrade  the 
dissolved  contaminant  mass. 

The  rapid  movement  of  contaminants  wdthin  the  subsurface  away  from  the  source  will  also 
increase  the  effectiveness  of  natural  biodegradation  processes  by  distributing  the  contaminant 
mass  into  areas  enriched  with  electron  acceptors.  To  satisfy  the  requirements  of  indigenous 
microbial  activity  and  intrinsic  remediation,  the  aquifer  must  provide  an  adequate  and  available 
carbon  or  energy  source,  electron  acceptors,  essential  nutrients,  proper  ranges  of  pH, 
temperature,  alkalinity,  salinity,  and  redox  potential. 

Data  collected  as  part  of  the  firUi  work  phase  of  this  demonstration  project  and  described 
in  Sections  3  and  4  of  this  document,  indicate  that  UST  Site  870  is  characterized  by  an 
adequate  and  available  carbon/energy  source,  electron  acceptors,  and  essential  nutrients  to 
support  measurable  biodegradation  of  JP-4  contamination  by  indigenous  microorganisms. 
Both  DO  and  nitrate  represent  significant  sources  of  electron  acceptor  capacity  for  the 
biodegradation  of  BTEX  compounds  in  ground  water  at  the  site.  Further,  because  fliel- 
hydrocarbon-degrading  nucroorganisms  have  been  known  to  thrive  under  a  wide  range  of 
temperature  and  pH  conditions  (Freeze  and  Cherry,  1979),  the  physical  and  chemical 
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conditions  of  the  ground  water  and  phreatic  soil  at  USX  Site  870  are  not  likely  to  inhibit 
microorganism  growth. 

Fuel  hydrocarbon-degrading  microorganisms  are  ubiquitous,  and  as  many  as  28 
hydrocarbon-degrading  isolates  (bacteria  and  fungi)  have  been  discovered  in  different  soil 
environments  (Davies  and  Westlake,  1977;  Jones  and  Eddington,  1968).  Indigenous 
microorganisms  have  a  distinct  advantage  over  microorganisms  injected  into  the  subsurface  to 
enhance  biodegradation  as  indigenous  microorganisms  are  well  adapted  to  the  physical  and 
chemical  conditions  of  the  subsurface  in  which  they  reside  (Goldestein  et  ai,  1985).  Microbe 
addition  was  not  considered  a  viable  remedial  technology  for  USX  Site  870. 

6.2. 3. 2  Potential  Exposure  Pathways 

An  exposure  assessment  identifies  the  potential  human  and  ecological  receptors  that  could 
potentially  come  into  contact  with  site-related  contamination  and  the  pathways  through  which 
these  receptors  might  be  exposed.  Xo  have  a  complete  exposure  pathway,  there  must  be  a 
source  of  contamination,  a  potential  mechanism(s)  of  release,  a  pathway  of  transport  to  an 
exposure  point,  an  exposure  point,  and  a  receptor.  If  any  of  these  elements  do  not  exist,  the 
exposure  pathway  is  considered  incomplete,  and  receptors  cannot  come  into  contact  with  site- 
related  contamination.  Evaluation  of  the  potential  long-term  effectiveness  of  any  remedial 
technology  or  remedial  alternative  as  part  of  this  demonstration  project  includes  determining  if 
the  approach  will  be  sufficient  and  adequate  to  minimize  plume  expansion  so  that  potential 
exposure  pathways  involving  shallow  ground  water  are  incomplete. 

Assumptions  about  current  and  future  land  use  at  a  site  form  the  basis  for  identifying 
potential  receptors,  potential  exposure  pathways,  reasonable  exposure  scenarios,  and 
appropriate  remediation  goals.  USEPA  (1991)  advises  that  the  land  use  associated  with  the 
highest  (most  conservative)  potential  level  of  exposure  and  risk  that  can  reasonably  be 
expected  to  occur  should  be  used  to  guide  the  identification  of  potential  exposure  pathways 
and  to  determine  the  level  to  which  the  site  must  be  remediated.  Xhe  source  area  consists  of 
an  industrial  fuel  storage  and  office  facilities  associated  with  mission  support  services. 
Warehouses,  offices,  and  other  large  structures  are  located  to  the  east  and  west  of  USX  Site 
870.  A  portion  of  the  Patriot  Hills  Base  Housing  Area  is  located  to  the  south  and  southwest 
of  the  source  area.  Xhe  ground  water  plume  originating  from  USX  Site  870  is  migrating  to 
the  southwest,  and  has  impacted  shallow  ground  water  underlying  this  residential  area.  Hill 
AFB  elementary  school  is  located  immediately  southwest  of  the  housing  area  on  the  base's 
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southwestern  property  boundary.  Thus,  the  current  land  use  within  and  downgradient  of  the 
contaniinant  plume  is  both  industrial  and  residential. 


i 


I 


Under  reasonable  current  land  use  assumptions,  potential  receptors  include  both  worker 
and  residential  populations.  It  is  unlikely  that  workers  could  be  exposed  to  site~related 
contamination  in  phreatic  soils  or  shallow  ground  water  unless  this  material  was  removed 
during  future  construction,  excavations  or  remedial  activities.  Utility  workers  could  be 
exposed  to  shallow  ground  water  contamination  if  the  plume  migrates  to  and  discharges  into 
the  storm  drain  located  along  Cambridge  Street.  Shallow  ground  water  is  not  currently  used 
to  meet  industrial  demands  at  Hill  AFB.  All  onbase  water  demands  are  met  by  deep  supply 
wells  and/or  from  water  piped  in  from  the  nearby  Weber  Basin  Water  Conservancy  District. 
Exposure  pathways  involving  other  environmental  media  such  as  shallow  soils  and  soil  gas  in 
the  source  area  were  not  considered  as  part  of  this  project,  but  should  be  considered  in  overall 
site  remediation  decisions. 

Because  of  the  depth  of  ground  water  (>5  feet),  current  residents  should  not  be  exposed  to 
site-related  contamination  in  ground  water  and  phreatic  soil  under  normal  exposure  conditions 
appropriate  for  the  site.  The  most  conservative  exposure  assumption  involving  ground  water 
would  involve  uncontrolled  or  domestic  use  of  ground  water  as  a  potable  water  supply. 
Although  this  exposure  scenario  can  be  an  important  consideration  in  deciding  whether  or  not 
to  take  action  at  a  site,  it  is  not  reasonable  under  current  land  use  conditions.  As  noted 
previously,  shallow  ground  water  is  not  used  to  meet  domestic  potable  water  demands  at  Hill 
AFB  at  this  time.  Hill  A^'B  officials  could  apply  land  use  restrictions  or  institutional  controls 
in  the  residential  area  to  prevent  residential  use  of  ground  water.  It  is  possible  that  residents 
could  be  directly  exposed  to  shallow  ground  water  contamination  at  the  storm  drain  located 
along  Cambridge  Street  as  ground  water  may  surface  at  this  location.  Potential  current 
exposure  pathways  involving  other  environmental  media  such  as  soil  gas  beneath  residential 
units  were  not  considered  as  part  of  this  demonstration.  Other  studies  have  addressed  the 
potential  of  soil  gas  and  have  determined  that  pathways  to  residential  areas  are  incomplete. 

Assumptions  about  hypothetical  future  land  uses  must  also  be  made  to  ensure  that  the 
remedial  technology  or  alternative  considered  for  shallow  ground  water  at  the  site  is  adequate 
and  sufficient  to  provide  long-term  protection.  No  changes  in  land  use  are  anticipated  in  the 
foreseeable  future.  Use  of  the  residential  land  use  assumption  is  the  most  conservative 
(health-protective).  Thus,  potential  future  receptors  include  both  worker  and  residential 
populations.  The  potential  future  exposure  pathways  involving  workers  are  identical  to  those 
under  current  conditions  provided  shallow  ground  water  is  not  used  to  meet  industrial  water 
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demands.  The  potential  future  exposure  pathways  involving  residents  will  also  be  identical  to 
current  conditions  if  Hill  AFB  can  effectively  restrict  shallow  ground  water  use  in  all  areas 
potentially  affected  by  contamination  from  UST  Site  870.  In  summary,  the  use  of  the  intrinsic 
remediation  technology  at  this  site  will  require  that  the  source  area  be  maintained  as  industrial 
property  and  that  restrictions  on  ground  water  use  be  enforced  in  areas  downgradient  of  UST 
Site  870  to  the  Cambridge  Street  stormwater  drain.  If  source  removal  technologies  such  as 
soil  vapor  extraction,  bioventing,  mobile  LNAPL  recovery,  biosparging,  or  ground  water 
pump  and  treat  are  implemented,  or  expanded,  they  will  also  impact  the  short-  and  long-term 
land  use  options  and  will  require  some  level  of  institutional  control  during  and  following 
remediation. 

6.2. 3. 3  Remediation  Goals  for  Shallow  Ground  Water 

The  stormwater  drain  located  along  Cambridge  Street  has  been  identified  as  the  point  of 
compliance  (POC)  for  ground  water  remedial  activities  because  this  appears  to  be  the  most 
likely  point  of  exposure  for  migrating  contamination  to  impact  human  or  ecological  receptors. 
Migration  to  and  discharge  of  contaminated  shallow  ground  water  into  the  stormwater  system 
could  complete  an  exposure  pathway  to  human  or  ecological  receptors  via  dermal  contact  or 
possible  ingestion.  The  stormwater  drain  outfall  into  Pond  5  is  an  accessible  and  well-defined 
location  for  monitoring  and  for  demonstrating  compliance  with  protective  ground  water 
quality  standards,  such  as  federal  MCLs. 

This  remedial  strategy  would  be  consistent  with  remediation  requirements  set  forth  by  the 
State  of  Utah.  The  State  recognizes  that  compliance  with  promulgated,  single-point 
remediation  goals  is  not  necessary  if  site-related  contamination  does  not  pose  a  threat  to 
human  health  or  the  environment  (i.e.,  the  exposure  pathway  is  incomplete).  Thus,  the 
magnitude  of  required  remediation  in  areas  that  can  and  will  be  placed  under  institutional 
control  is  different  from  the  remediation  that  is  required  in  areas  that  may  be  available  for 
unrestricted  use.  This  means  that  viable  remedial  alternatives,  which  includes  long-term 
restrictions  on  shallow  ground  water  use,  must  be  able  to  achieve  concentrations  that 
minimize  plume  migration  and  expansion  and  potential  human  risk  associated  with  ground 
water  contact.  The  remediation  goal  for  shallow  ground  water  impacting  the  Cambridge 
Street  stormwater  drain  is  attainment  of  federal  MCLs  for  each  of  the  BTEX  compounds,  as 
listed  in  Table  6. 1 .  Although  it  is  unlikely  that  stormwater  would  be  ingested  by  humans,  this 
level  of  long-term  protection  is  appropriate  for  a  residential  area. 
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POINT-OF-COMPLIANCE  REMEDIATION  GOALS 
UST  SITE  870  INTRINSIC  REMEDIATION  EE/CA 
HILL  AFB,  UTAH 


Compound 

Federal  MCLs  (tig/L) 

Benzene 

5 

Toluene 

1,000 

Ethylbenzene 

700 

Total  Xylenes 

10,000 

In  summary,  available  data  indicate  that  no  potential  exposure  pathway  involving  shallow 
ground  water  is  complete  under  current  conditions,  with  the  exception  of  soil  gas  emanating 
from  the  ground  water  to  within  4  feet  of  the  surface.  The  exposure  route  for  soil  gas  was 
identified  in  a  vapor  exposure  assessment  performed  in  other  site  characterization  studies 
(Gemperline,  written  communication,  1995).  Although  an  exposure  pathway  to  the  surface  is 
completed  from  BTEX  contamination  volatilizing  from  ground  water,  human  risk  was 
calculated  to  be  inconsequential.  Other  than  soil  gas,  no  potential  exposure  pathway  involving 
shallow  ground  water  will  be  complete  under  future  land  use  assumptions  provided  use  of 
ground  water  as  a  potable  or  industrial  source  of  water  is  prohibited  by  institutional  controls 
within  and  downgradient  of  the  source  area  to  the  Cambridge  Street  stormwater  drain.  Thus, 
institutional  controls  are  likely  to  be  a  necessary  component  of  any  ground  water  remediation 
strategy  for  this  site.  The  required  duration  of  these  institutional  controls  may  vary  depending 
on  the  effectiveness  of  any  remedial  technology  at  reducing  contaminant  mass  and 
concentrations  in  the  ground  water.  If  Federal  MCLs  are  exceeded  in  the  Cambridge  Street 
stormwater  discharge,  remediation  of  stormwater  will  be  required  to  prevent  pathway 
completion. 

6.2.4  Summary  of  Remedial  Technology  Screening 

Several  remedial  technologies  were  identified  and  screened  for  use  in  reducing  the  source 
of  BTEX  and  for  treating  the  shallow  ground  water  at  UST  Site  870.  Table  6.2  identifies  the 
initial  remedial  technologies  considered  for  this  demonstration  and  those  retained  for  more 
detailed  analysis.  Screening  was  conducted  systematically  by  considering  the  objectives  of  the 
AFCEE  intrinsic  remediation  demonstration,  the  physiochemical  properties  of  BTEX 
compounds,  and  other  site-specific  characteristics  such  as  hydrology,  land  use  assumptions. 
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INITIAL  TECHNICAL  IMPLEMENTABILITY  SCREENING  OF 
TECHNOLOGIES  AND  PROCESS  OPTIONS  FOR  GROUND  WATER  REMEDIATION 
UST  SITE  870  INTRINSIC  REMEDIATION  EE/CA 
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potential  exposure  pathways,  and  appropriate  remediation  goals.  All  of  these  factors  will 
influence  the  technical  effectiveness,  implementation,  and  relative  cost  of  technologies  for 
remediating  shallow  ground  water  underlying  and  migrating  from  the  site. 

The  general  response  actions  retained  for  consideration  in  the  development  of  remedial 
alternatives  include  long-term  monitoring  institutional  controls,  in  situ  treatment  (intrinsic 
remediation),  plume  containment,  bioventing,  soil  vapor  extraction,  mobile  LNAPL  removal 
and  ground  water  collection  and  aboveground  treatment  (air  stripping)  and  ground  water 
disposal  in  the  base  industrial  waste  water  treatment  plant  (IWTP). 

6.3  BRIEF  DESCRIPTION  OF  REMEDIAL  ALTERNATIVES 

This  section  describes  how  remedial  technologies  retained  from  the  screening  process  were 
combined  into  three  remedial  alternatives  for  LIST  Site  870.  Sufficient  information  on  each 
remedial  alternative  has  been  provided  to  facilitate  a  comparative  analysis  of  effectiveness, 
implementability,  and  cost  in  Section  6.4. 

6.3.1  Alternative  1  -  Continued  Mobile  LNAPL  Removal  and  Bioventing  in  Source 
Area,  Intrinsic  Remediation,  Institutional  Controls  with  Long-Term  Monitoring 

Mobile  LNAPL  recovery  operations  have  been  underway  at  UST  Site  870  for  over  1  year. 
To  date,  approximately  700  gallons  of  JP-4  have  been  recovered  from  one  skimmer  pump  and 
5  to  7  wells  with  sorbent  wicks  located  in  the  source  area.  Limited  bioventing  is  also 
underway  in  the  source  area.  A  two-well  bioventing  system  is  currently  injecting  air  into  the 
subsurface  and  providing  oxygen  to  approximately  15,000  cubic  yards  of  the  most 
contaminated  vadose  soils.  Under  this  alternative,  existing  mobile  LNAPL  removal  and 
bioventing  activities  would  be  continued,  but  no  additional  source  removal  technologies 
would  be  employed.  Because  the  area  of  remediation  under  this  alternative  is  limited  to  soils 
north  of  Sixth  Street  and  because  LNAPL  recovery  is  a  slow  process,  it  is  estimated  that  a  5- 
percent  annual  reduction  in  source  BTEX  will  occur  with  this  alternative. 

Intrinsic  remediation  is  achieved  when  naturally  occurring  attenuation  mechanisms  bring 
about  a  reduction  in  the  total  mass  of  a  contaminant  in  the  soil  or  dissolved  in  ground  water. 
Intrinsic  remediation  results  from  the  integration  of  several  subsurface  attenuation  mechanisms 
that  are  classified  as  either  destructive  or  nondestructive.  Destr:-:tive  attenuation  mechanisms 
include  biodegradation,  abiotic  oxidation,  and  hydrolysis.  Nondestructive  attenuation 
mechanisms  include  sorption,  dilution  (caused  by  dispersion  and  infiltration),  and 
volatilization.  In  some  cases,  intrinsic  remediation  vrill  reduce  dissolved-phase  contaminant 
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concentrations  below  numerical  concentration  goals,  thus  protecting  human  health  and  the 
environment.  Based  on  the  existing  evidence  of  intrinsic  remediation  described  in  Sections  4 
and  5,  these  processes  are  occurring  and  will  continue  to  reduce  contaminant  mass  as  the 
plume  advances.  Figures  5.9,  5.10,  and  5.11  illustrate  the  projected  BTEX  plume  migration 
and  concentration  reductions  that  should  take  place  when  5  percent  of  the  BTEX  source  is 
removed  each  year  through  limited  mobile  LNAPL  recovery  and  bioventing.  Based  on  model 
predictions,  the  BTEX  plume  will  approach  the  Cambridge  Street  storm  drain  in 
approximately  1  to  4  years  at  concentrations  exceeding  1  pg/L.  During  years  4  through  7,  the 
Bioplume  II  model  predicts  that  the  combination  of  source  reductions  and  intrinsic 
remediation  within  the  BTEX  plume  will  significantly  reduce  its  size  and  concentration. 

A  5-percent  annual  LNAPL  recovery/reduction  was  selected  as  a  reasonable  removal  rate 
of  BTEX  concentrations  emanating  from  mobile  LNAPL  at  the  site.  A  5-percent  aimual 
BTEX  source  recovery/reduction  could  accomplish  this.  The  most  important  physical 
processes  contributing  to  BTEX  source  weathering  are  volatilization  and  dissolution.  The 
dissolution  of  BTEX  compounds  from  LNAPL  is  accomplished  through  interfacial  dissolution 
at  the  fuel/water  interface  and  dissolution  into  precipitation  that  is  percolating  downward.” 

The  5-percent  annual  BTEX  loss  was  selected  for  comparison  purposes  only,  and  is  not 
intended  to  reflect  an  actual  rate  of  BTEX  source  reduction.  On  the  basis  of  previous  fliel- 
spill  investigations  in  similar  soils  at  Wurtsmith  AFB,  BTEX  constituents  in  mobile  LNAPL 
decreased  at  rates  exceeding  70  percent  per  year  through  natural  weathering  (Parsons  ES, 
1995).  Approximately  1,500  gallons  of  JP-4  released  into  a  shallow,  sandy  aquifer  at 
Wurtsmith  AFB  in  October  1988  had  weathered  to  low  residual-phase  concentrations  (<150 
pg/L)  without  measurable  free-product  by  June  1991.  BTEX  compounds  in  LNAPL  are 
being  similarly  weathered  at  UST  870,  as  seen  by  a  decrease  in  BTEX  concentrations  in 
LNAPL  over  time  (Table  4.1).  The  LNAPL  sample  taken  from  MW- 10  exhibited  a  70- 
percent  loss  of  BTEX  constituents  relative  to  fresh  LNAPL  (JP-4).  Hence,  the  partitioning 
strength  of  BTEX  compounds  in  LNAPL  contamination  is  diminishing  not  only  from 
engineered  removal  (bioslurpers),  but  also  from  natural  weathering.  Regardless  of  the  value 
used  to  estimate  annual  BTEX  source  reductions,  the  calibrated  model  predicts  that 
groundwater  will  not  migrate  past  the  base  boundary,  with  the  front  of  the  plume  stabilizing 
near  Cambridge  Street  (assuming  current  conditions  are  not  compromised  with  further  fuel 
spills).  The  BTEX  plume  is  expected  to  disappear  from  overwhelming  natural  attenuation 
mechanisms  once  BTEX  source  concentrations  are  reduced  to  approximately  50  percent  of 
their  current  concentration. 
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Implementation  of  Alternative  t  would  require  the  use  of  institutional  controls  such  as  land 
use  restrictions  and  long-term  monitoring.  Land  use  restrictions  may  include  placing  long¬ 
term  restrictions  on  soil  excavation  within  the  source  area  and  ground  water  well  installations 
within  and  downgradient  of  the  source  area.  The  intent  of  these  restrictions  would  be  to 
reduce  potential  receptor  exposure  to  contaminants  by  legally  restrictmg  activities  within  areas 
affected  by  site-related  contamination. 

As  a  minimum,  ground  water  monitoring  would  be  conducted  twice  annually  as  part  of  this 
remedial  technology  to  evaluate  the  progress  of  natural  attenuation  processes.  Based  on  the 
potential  plume  migration,  the  Cambridge  Street  stormwater  drain  could  be  impacted  by 
benzene  at  concentrations  approaching  the  federal  MCL  of  S  fig/T .  Section  7  discusses  the 
proposed  locations  of  a  POC  sampling  point  located  at  the  stormwater  drain  outfall  and  three 
POC  wells  that  would  be  used  to  identify  the  potential  migration  of  contaminated  ground 
water  into  or  beyond  the  Cambridge  Street  stormwater  sewer.  These  wells  would  be  screened 
across  the  first  5  to  10  feet  of  the  shallow  aquifer  to  provide  some  early  warning  of  the 
advance  of  the  plume  toward  the  base  boundary.  In  addition  to  these  wells,  the  stormwater 
discharge  from  the  Cambridge  Street  sewer  would  also  be  monitored  to  verify  hydraulic 
connection  between  the  shallow  ground  water  and  this  potential  pathway.  Detection  of 
benzene  in  excess  of  5  pg/L  at  the  POC  wells  or  stormwater  discharge  point  would  trigger  a 
reevaluation  of  remedial  options  to  ensure  that  MCLs  are  not  exceeded  at  the  stormwater 
discharge  point. 

Public  education  on  the  selected  alternative  will  be  developed  to  inform  base  personnel  and 
residents  of  the  scientific  principles  underlying  source  reduction  and  intrinsic  remediation. 
This  education  could  be  accomplished  through  public  meetings,  presentations,  press  releases, 
and  posting  of  signs  where  appropriate.  Periodic  site  reviews  could  also  be  conducted  every 
year  using  data  collected  fi’om  the  long-term  ground  water  monitoring  program.  The  purpose 
of  these  periodic  reviews  would  be  to  evaluate  the  extent  of  contamination,  assess 
contaminant  migration  and  attenuation  over  time,  document  the  effectiveness  of  institutional 
controls  at  the  site,  and  reevaluate  the  need  for  additional  remedial  actions  at  the  site. 

6.3.2  Alternative  2  -  Continued  Mobile  LNAPL  Recovery  and  Bioventing,  Intrinsic 
Remediation,  Institutional  Controls  with  Long-term  Ground  Water  Monitoring, 
Stormwater  Treatment 

This  alternative  is  identical  to  Alternative  1  except  that  it  includes  a  provision  for 
stormwater  treatment  if  MCLs  are  exceeded  at  the  stormwater  discharge  point.  Construction 
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of  a  passive  ground  water  collection  trench  was  considered  but  deemed  unnecessary  given  the 
very  low  concentration  of  BTEX  expected  near  the  storm  drain.  Aboveground  treatment  of 
stormwater  using  a  portable  sparging  tank  will  be  included  to  ensure  that  benzene 
concentrations  in  excess  of  MCLs  do  not  pose  a  threat  to  human  or  ecological  receptors  at  the 
stormwater  discharge  pond.  Stormwater  would  be  treated  using  a  simple  air  sparging  tank 
that  would  strip  BTEX  compound  from  the  stormwater  prior  to  discharge  to  the  pond.  This 
alternative  would  supplement  intrinsic  remediation  by  ensuring  that  any  ground  water  with 
BTEX  concentrations  exceeding  MCLs  is  treated  before  it  completes  a  potential  exposure 
pathway.  As  with  Alternative  1,  institutional  controls  and  long-term  monitoring  would  be 
required.  The  presence  of  benzene  in  excess  of  5  pg/L  at  POC  wells  could  also  trigger  the 
need  for  additional  ground  water  remediation  downgradient  of  Cambridge  Street  to  ensure 
contaminated  ground  water  does  not  migrate  off-base. 

A  low-flow  weir  would  be  constructed  at  the  stormwater  discharge  point  to  convey 
stormwater  through  the  sparge  tank  at  rates  the  system  is  capable  of  handling.  In  the  event 
that  stormwater  runoff  exceeds  the  capacity  of  the  weir  (and  the  sparge  tank  system),  the 
excess  stormwater  will  be  discharged  directly  to  collection  ponds  without  treatment. 
Although  excess  water  would  not  be  treated,  the  anticipated  risk  of  BTEX  contamination 
would  be  very  low  due  to  dilution  of  the  BTEX  compounds. 

6.3.3  Alternative  3  -  Expanded  Mobile  LNAPL  Removal  and  Bioventing,  Intrinsic 
Remediation,  Institutional  Controls  and  Long-Term  Monitoring 

This  remedial  alternative  couples  several  remedial  technologies  to  more  aggressively 
address  both  mobile  LNAPL  and  residual  LNAPL  contamination  in  soil  and  ground  water  at 
UST  Site  870.  The  objective  of  this  alternative  would  be  to  more  rapidly  reduce  the 
partitioning  of  BTEX  from  mobile  LNAPL  and  soils  and  to  ensure  that  no  contaminated 
ground  water  migrated  mto  or  beyond  the  Cambridge  Street  stormwater  drsun.  The  source 
removal  technologies  considered  for  mobile  LNAPL  and  residual  LNAPL  contamination  in 
the  soil  and  capillary  fringe  are  mobile  LNAPL  recovery  using  LNAPL  recovery  pumps,  soil 
vapor  extraction,  and  bioventing. 

A  maximum  of  4  feet  of  apparent  floating  mobile  LNAPL  was  discovered  at  UST  Site  870 
during  recent  field  investigations.  Current  mobile  LNAPL  recovery  efforts  are  focused  in  the 
spill  source  area,  although  the  estimated  areal  extent  of  mobile  LNAPL  contamination  at  the 
site  extends  downgradient  of  this  area  (Section  4).  More  intensive  mobile  LNAPL  recovery 
could  be  accomplished  by  installing  conventional  skimmer  pumps  in  available  4-inch  ground 
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water  monitoring  wells  containing  mobile  LNAPL.  As  a  supplement  to  these  pumps,  it  would 
also  be  necessary  to  install  additional  product  recovery  wells  and  total  fluid  recovery  pumps 
downgradient  of  current  product  recovery  wells.  Any  recovered  product  would  be  separated 
in  an  oil/water  separator,  and  transported  ofifsite  for  recycling  or  disposal  in  a  permitted 
treatment,  storage,  and  disposal  facility  for  waste  oil.  It  was  assumed  that  contaminated  water 
could  be  transported  to  the  base  industrial  wastewater  sewer  system. 

The  leading  edge  of  the  migrating  mobile  LNAPL  area  shown  in  Figure  4.1  would  be 
targeted  for  mobile  LNAPL  recovery.  For  estimating  purposes  five,  6-inch  diameter  mobile 
LNAPL  recovery  wells  would  be  installed  in  a  line  between  CPT-14  and  MW- 10  to  more 
rapidly  remove  this  source  of  BTEX  contamination.  A  total-fluids  recovery  system  is 
recommended  to  remove  LNAPL  and  small  quantities  of  water  from  this  area.  It  is  important 
to  note  that  even  in  optimum,  coarse-grained  soils,  a  30-  to  50-percent  recovery  of  the  spilled 
fuel  is  considered  excellent. 

Much  of  the  remaining  50  to  70  percent  of  the  fuel  is  more  tightly  occluded  and  bound  in 
the  micropore  structure  of  the  soil.  Removal  of  this  residual  fuel  can  be  accomplished  using 
either  soil  vapor  extraction  or  bioventing  technolo^es.  Bioventing  is  an  in  situ  process  where 
low-flow  air  injection  is  used  to  enhance  the  biodegradation  of  organic  contaminants  in 
subsurface  soils.  Soil  vapor  extraction  focuses  on  rapidly  removing  the  volatile  fraction  of 
fuels  through  extraaing  soil  vapor  at  higher  rates.  Both  technologies  have  been  successfully 
applied  at  JP-4  contaminated  sites  on  Hill  AFB  (Hinchee,  1993)  Bioventing  is  generally  the 
technology  of  choice  because  unlike  soil  vapor  extraction,  bioventing  uses  a  low  rate  of  air 
injection  that  does  not  create  vapor  emissions  to  the  atmosphere.  Utah  strictly  limits  VOC 
emissions,  and  the  cost  of  soil  vapor  extraction  is  nearly  doubled  when  vapor  treatment  is 
required.  Although  bioventing  has  been  selected  for  this  alternative,  special  flux  monitoring 
will  be  required  if  air  injection  is  proposed  for  the  capillary  fringe  contamination  beneath  the 
residential  area. 

Extensive  pilot-  and  full-scale  testing  of  the  bioventing  technology  at  Hill  AFB  has  resulted 
in  significant  reductions  in  soil  BTEX  and  TPH.  At  Site  388,  JP-4  jet  fuel  biodegradation 
rates  were  estimated  at  2,500  milligrams  of  TPH  per  kilogram  of  soil  per  year  (ES,  1994). 
Based  on  an  estimated  60-foot  radius  of  oxygen  influence  observed  at  Site  388,  construction 
of  a  bioventing  system  at  UST  Site  870  could  require  approximately  1 1  vertical  vent  wells  to 
influence  the  estimated  120,000  square  feet  of  area  with  BTEX-impacted  soils  exceeding 
50  mg/Kg  total  BTEX.  Four-inch-diameter  wells  could  be  used,  and  screened  intervals  would 
be  installed  over  the  thin  contaminated  soil  interval  just  above  the  water  table.  A  single  20- 
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horsepower  blower  system  should  be  capable  of  supplying  air  (oxygen)  to  this  soil  volume 
Operational  emphasis  would  be  placed  on  the  destruction  of  BTEX  compounds  in  the 
capillary  fringe  to  significantly  reduce  this  source  of  continuing  ground  water  contamination. 

Although  bioventing  is  primarily  used  to  address  vadose  (unsaturated)  soil  contamination, 
field  demonstrations  have  shown  an  increase  in  DO  concentration  levels  in  phreatic  soil  and 
ground  water  (Barr,  1993).  The  increase  in  DO  concentrations  within  the  capillary  fiinge  and 
ground  water  can  facilitate  biodegradation  of  dissolved  hydrocarbon  contamination. 

In  order  to  estimate  the  potential  impact  of  this  more  intensive  source  removal  on  the 
downgradient  plume  expansion,  a  15-percent  per  year  reduction  in  the  BTEX  sourf-e  term  was 
factored  into  the  Bioplume  II  model  This  assumes  that  the  more  extensive  mobile  LNAPL 
removal  and  bioventing  systems  will  be  able  to  remove  BTEX  three  times  faster  than  the 
current  source  removal  rates  assumed  under  Alternatives  1  and  2.  Figure  5.13  illustrates  the 
predicted  BTEX  plume  migration  after  3  years  of  more  intensive  source  removal.  The  model 
predicts  that  after  3  years,  BTEX  concentration  will  approximately  one-half  of  those 
encountered  with  Alternative  1  and  2  after  the  same  3-year  period.  Based  on  these  model 
predictions,  the  combined  effect  of  intensive  source  removal  and  intrinsic  remediation  would 
reduce  the  likelihood  of  benzene  migration  in  excess  of  its  MCL  beyond  the  POC  wells  and 
into  the  Cambridge  Street  storm  drain.  Under  this  scenario,  the  need  for  treatment  of  the 
stormwater  discharge  seems  unlikely. 

Although  more  intensive  source  removal  would  more  rapidly  decrease  dissolved  BTEX 
concentrations  and  accelerate  intrinsic  remediation,  it  would  not  eliminate  the  need  for  short¬ 
term  institutional  controls  and  long-term  monitoring.  The  required  time  frame  for  institutional 
controls  and  long-term  monitoring  could  be  shortened  by  approximately  4  to  5  years  if  this 
alternative  were  implemented. 

6.4  EVALUATION  OF  ALTERNATIVES 

This  section  provides  a  comparative  analysis  of  each  of  the  three  remedial  alternatives 
based  on  the  effectiveness,  implementability,  and  cost  criteria.  A  summary  of  this  evaluation 
is  found  in  Table  6.6  at  the  end  of  this  section. 


L:V45002\REPORT\TEXTV02-SEC.<.DOC 


6-20 


6.4.1  Alternative  1  -  Continued  Mobile  LNAPL  Removal  and  Bioventing  in  Source 
Area,  Intrinsic  Remediation,  Institutional  Controls  with  Long-Term  Monitoring 

6.4. 1 . 1  Eflfectiveness 

Section  5  of  this  document  presents  the  results  of  the  Bioplume  II  model  completed  to 
support  the  intrinsic  remediation  alternative  at  UST  Site  870.  The  potential  impacts  of 
remaining  mobile  LNAPL  on  ground  water  contamination  over  time  were  incorporated  into 
the  model  for  this  remedial  alternative.  Only  the  existing  product  recovery  and  bioventing 
systems  in  the  spill  area  were  included  in  this  alternative  because  of  the  increasing  cost  and 
reduced  efficiency  of  trying  to  recover  a  more  dispersed  mobile  LNAPL  layer  in  downgradient 
areas. 

This  assessment  predicted  that  natural  attenuation  mechanisms  will  significantly  limit 
contaminant  migration  and  reduce  contaminant  mass  and  toxicity.  However,  the  model 
predicted  a  potential  exceedance  of  the  federal  MCL  for  benzene  at  the  POC  wells  (Figure 
7.1)  and  a  potential  risk  of  exposure  at  the  outfall  of  the  Cambridge  Street  stormwater  drain. 
Because  the  Bioplume  II  model  is  based  upon  numerous  conservative  assumptions  and  does 
not  fully  account  for  the  anaerobic  biodegradation  available  due  to  sulfate  and  other  electron 
acceptors,  it  is  possible  that  benzene  concentrations  in  excess  of  S  pg/L  will  never  reach  the 
POC  wells  or  storm  drain.  Semiannual  ground  water  mcnitoring  at  the  stormwater  discharge 
point  and  the  POC  wells  and  other  wells  along  the  leading  edge  of  the  existing  plume  would 
be  critical  to  ensuring  the  protectiveness  of  this  alternative.  This  alternative  would  cease  to  be 
protective  if  the  BTEX  plume  was  intercepted  by  the  storm  drain  and  contaminated  ground 
water  was  subsequently  discharged  into  the  stormwater  pond. 

The  effectiveness  of  this  remedial  alternative  requires  that  excavations  or  drilling  within  the 
source  area  be  limitec.  to  properly  protected  site  workers.  Long-term  land  use  restrictions  will 
be  required  to  ensure  that  shallow  ground  water  will  not  be  pumped  or  removed  for  potable 
use  within,  and  approximately  SOO  feet  in  all  directions  from,  the  existing  BTEX  plume. 
Existing  health  and  safety  plans  should  be  enforced  to  reduce  risks  fi'om  operating  existing 
source  reduction  technologies  and  from  installing  and  monitoring  additional  POC  wells. 

Compliance  with  program  goals  is  one  component  of  the  long-term  effectiveness 
evaluation  criterion.  Alternative  1  will  satisfy  program  objectives  designed  to  promote 
intrinsic  remediation  as  a  component  of  site  remediation  and  to  scientifically  document 
naturally  occurring  processes. 
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Alternative  1  is  based  on  the  eflFectiveness  of  naturally  occurring  processes  that  minimize 
contaminant  migration  and  reduce  contaminant  mass  over  time  and  the  effectiveness  of 
institutional  controls.  As  described  earlier,  an  investigation  of  the  potential  effectiveness  of 
naturally  occurring  processes  at  UST  Site  870  using  field  data  and  the  Bioplume  II  model  has 
demonstrated  that  the  BTEX  plume  will  be  significantly  reduced  in  size  and  mass  in  4  to  7 
years.  The  maximum  distance  traveled  by  the  plume  could  be  slightly  beyond  the  Cambridge 
Street  stormwater  drain,  however,  the  mass  of  the  benzene  will  be  significantly  reduced  during 
that  time  so  that  the  maximum  concentration  of  benzene  reaching  the  stormwater  drain  is  on 
the  order  of  magnitude  of  the  5  pg/L  MCL.  The  sensitivity  analysis  completed  on  the 
Bioplume  II  model  for  this  site  (Section  S)  suggests  that  even  under  the  most  conservative 
(i.e.,  worst-case)  conditions,  the  naturally  occurring  processes  at  UST  Site  870  should 
significantly  reduce  contaminant  migration  to  a  potential  exposure  point  (the  stormwater  drain 
located  along  Cambridge  Street).  Aside  fi'om  the  administrative  concerns  associated  with 
long-term  enforcement  of  long-term  land  use  restrictions  and  long-term  ground  water 
monitoring  programs,  this  remedial  alternative  should  provide  reliable,  continued  protection. 

For  cost  comparison  purposes,  and  based  on  Bioplume  modeling  results,  it  is  assumed  that 
source  removal  will  continue  for  8  years  and  that  dissolved  benzene  concentrations  will 
exceed  MCLs  throughout  the  plume  for  approximately  8  years  under  Alternative  1.  The  8- 
year  time  frame  is  a  reasonable  source  removal  goal  based  on  predictions  of  successful  source 
removal,  both  engineered  and  natural,  that  will  approach,  or  exceed,  5  percent  annually 
(Section  6.3.1).  An  additional  5  years  of  semi-annual  ground  water  monitoring  will  be 
required  to  ensure  that  intrinsic  remediation  has  uniformly  reduced  all  BTEX  compounds  to 
levels  below  federal  MCLs,  resulting  in  a  total  treatment/monitoring  time  of  approximately  13 
years. 

6. 4. 1.2  Implementabilty 

Alternative  1  is  not  technically  difficult  to  implement.  Continued  operation  of  existing 
mobile  LNAPL  recovery  and  bioventing  systems  will  require  minimal  new  construction. 
Existing  procedures  for  mobile  LNAPL  removal  and  recycling  will  be  followed.  Installation 
of  POC  ground  water  monitoring  wells  is  a  standard  procedure  at  Hill  AFB.  Long-term 
management  efforts  will  be  required  to  ensure  proper  sampling  procedures  are  followed. 
Periodic  site  reviews  should  be  conducted  to  confirm  the  adequacy  and  completeness  of  long¬ 
term  monitoring  data  and  verify  the  effectiveness  of  this  remediation  approach.  There  may 
also  be  administrative  concerns  associated  with  long-term  enforcement  of  ground  water  use 
restrictions.  Future  land  use  within  the  source  area  may  be  impacted  by  leaving  contaminated 
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soil  and  ground  water  in  place.  Regulators  and  the  public  will  have  to  be  informed  of  the 
benefits  and  limitations  of  the  intrinsic  remediation  option.  Educational  programs  are  not 
difficult  to  implement,  and  the  initial  regulatory  reaction  to  this  alternative  has  been  positive. 

6.4. 1.3  Cost 

The  cost  of  Alternative  1  is  summarized  in  Table  6.3.  Capital  costs  are  limited  to  the 
construction  of  three  new  POC  wells.  The  estimated  cost  of  maintaining  existing  mobile 
LNAPL  recovery  and  bioventing  systems  for  8  years  are  included  in  the  $372,000  present- 
worth  cost  estimate  for  Alternative  1.  Also  included  are  the  costs  of  maintaining  institutional 
controls  and  long-term  ground  water  monitoring  for  a  total  of  13  years.  The  total  present 
worth  of  this  alternative  is  most  sensitive  to  the  estimated  time  requirement  for  intrinsic 
remediation  to  reduce  benzene  concentrations  to  less  than  the  S  pg/L  MCL.  Costs  could  be 
reduced  by  changing  from  semiannual  to  annual  monitoring  after  the  plume  begins  to  recede. 

6.4.2  Alternative  2  -  Continued  Mobile  LNAPL  Recovery  and  Bioventing  in  Source 
Area,  Intrinsic  Remediation,  Institutional  Controls  with  Long-Term  Ground 
Water  Monitoring,  Stormwater  Treatment 

6.4.2. 1  Effectiveness 

The  effectiveness  of  Alternative  1  is  enhanced  under  Alternative  2  by  ensuring  that  if 
stormwater  becomes  contaminated,  an  air  stripping  unit  will  be  installed  to  treat  ground  water 
to  levels  below  federal  drinking  water  MCLs  before  it  is  discharged  to  the  stormwater  pond. 
As  stated  in  Section  6.3.2,  the  use  of  a  stormwater  air  stripper  would  be  contingent  on  BTEX 
concentrations  exceeding  MCLs  at  the  stormwater  discharge  point.  Air  stripping 
technologies,  including  sparging  tanks,  are  proven  and  reliable  systems  for  reducing  BTEX 
compound  concentrations  in  water  by  more  than  95  percent.  The  use  of  a  low-flow  diversion 
weir  to  treat  only  more  concentrated  BTEX-contaminated  stormwater  will  reduce  the  size  and 
complexity  of  the  air  stripping  system.  This  alternative  also  complies  with  the  program  goals 
because  intrinsic  remediation  remains  the  predominant  decontamination  method  at  the  site. 

6.4.2.2  Implementability 

The  addition  of  a  small  stormwater  treatment  system  at  the  stormwater  discharge  point 
near  the  stormwater  pond  does  not  present  any  unique  implementation  problems.  A  230-volt 
power  source  and  a  concrete  pad  would  be  required  to  support  the  portable  sparging  tank 
system.  Additional  time  would  be  required  for  base  personnel  to  sample  influent  and  effluent 
to  the  sparging  tank.  The  use  of  a  sparging  tank  will  minimize  maintenance  time.  Some 
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TABLE  6.3 


ALTERNATIVE  1  -  COST  ESTIMATE 
UST  SITE  870  INTRINSIC  REMEDIATION  EE/CA 
HILL  AFB,  UTAH 


Capital  Costs 

Cost 

Design/Construct  Three  POC  Wells 

$12,000 

Operation,  Maintenance  and  Monitoring  Costs  (Annual) 

Annual  Cost 

Operate  and  Maintain  Existing  Mobile  LNAPL  Recovery  and 
Bioventing  Systems  (8  years) 

$18,000 

Ground  Water  Monitoring  (12  wells  -  Semiannually  13 

Years) 

$12,000 

Maintain  Institutional  Controls/Public  Education  (13  years) 

$6,000 

Project  Management  (13  v-_rs) 

$8,000 

Present  Worth  of  Alternative  I*' 

$372,000 

a/  Based  on  1=5% 


accumulation  of  iron  and  manganese  sludge  and  biological  sludge  will  occur  in  the  tank.  A 
properly  designed  tank  will  have  a  conical  bottom  to  draw  off  sludge  without  interrupting  the 
treatment  process.  Waste  sludge  should  be  nonhazardous. 

The  installation  of  POC  wells,  the  institutional  controls  and  long-term  monitoring 
commitments  described  in  Alternative  1  will  also  be  implemented  with  this  alternative.  If 
benzene  exceeds  5  pg/L  at  POC  wells,  additional  ground  water  remediation  may  be  required 
to  ensure  that  contaminated  ground  water  is  not  migrating  beyond  the  base  boundary. 

6.4.2.3  Cost 


The  cost  of  Alternative  1  will  be  increased  by  the  stormwater  treatment  system  and 
maintenance  and  monitoring  of  the  system.  Based  on  Bioplume  n  model  predictions,  the 
plume  will  begin  to  recede  during  the  fourth  year.  For  cost  comparison  purposes  its  is 
assumed  that  the  stormwater  treatment  system  will  operate  for  5  years  to  ensure  that 
contaminated  ground  water  is  not  discharged  to  the  stormwater  pond.  As  with  Alternative  1, 
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source  reduction  technologies  would  continue  for  8  years  under  Alternative  2.  Annual  long¬ 
term  monitoring  would  continue  for  an  iitional  5  years  to  ensure  that  intrinsic  remediation 
is  reducing  contaminant  concentrations  below  MCLs  throughout  the  plume.  The  estimated 
capital  and  operating  costs  of  Alternative  2  are  shown  in  Table  6.4.  The  total  present  worth 
cost  of  Alternative  2  is  $455,000. 

6.4.3  Alternative  3  -  Intensive  Source  Removal,  Intrinsic  Remediation,  Institutional 
Controls  and  Long-Term  Monitoring 

6.4.3. 1  Effectiveness 

More  intensive  source  removal  coupled  with  intrinsic  remediation  and  long-term 
monitoring  should  reduce  the  dissolved-phase  BTEX  plume  concentrations  and  significantly 
reduce  potential  exposure  at  the  Cambridge  Street  stormwater  discharge.  If  a  greater 
percentage  of  the  mobile  LNAPL  could  be  removed  and  soil  BTEX  concentrations  could  be 
significantly  reduced,  the  partitioning  of  BTEX  into  ground  water  would  be  reduced,  thereby 
promoting  a  more  rapid  decrease  in  contaminant  mass,  mobility,  and  toxicity.  It  was  assumed 
that  mobile  LNAPL  removal  and  bioventing  would  continue  for  approximately  4  years. 
During  these  4  years,  the  site  model  assumed  that  the  total  BTEX  mass  in  the  soil  would  be 
reduced  by  60  percent  and  that  average  dissolved  benzene  concentrations  at  the  center  of  the 
plume  would  be  reduced  to  less  than  5  pg/L  as  a  result  of  intrinsic  remediation. 

Conceptually,  this  15-percent  annual  reduction  in  a  BTEX  source  from  mobile  LNAPL 
will  be  obtained  from  both  natural  weathering  and  increased  engineered  removal.  Natural 
weathering  rates  of  BTEX  compounds  in  mobile  LNAPL  under  similar  conditions  can  be 
substantial  (Section  6,3.1).  Similar  weathering  losses  of  JP-4  contamination  are  occurring  at 
Site  UST  870.  The  assumed  15-percent  annual  reduction  of  BTEX  constituents  in  mobile 
LNAPL  does  not  necessarily  represent  actual  weathering  rates,  but  show  potential  LNAPL 
reduction  rates  as  a  result  of  increased  LNAPL  removal  along  with  natural  weathering.  More 
intensive  source  removal  could  help  achieve  protectiveness  approximately  4  years  sooner  than 
that  under  Alternative  1 .  The  model  predicts  that  with  more  intensive  source  removal,  the 
BTEX  plume  vrill  be  less  concentrated  approaching  the  Cambridge  Street  stormwater  drain, 
and  this  exposure  pathway  may  not  be  completed. 

Site  workers  would  have  to  handle  and  be  exposed  to  larger  volumes  of  extracted  mobile 
LNAPL.  Bioventing  in  the  source  area  and  downgradient  smear  zones  would  be  an  effective 
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ALTERNATIVE  2  -  COST  ESTIMATE 
UST  SITE  870  INTRINSIC  REMEDIATION  EE/CA 
HILL  AFB,  UTAH 


Capital  Costs 

Cost 

Three  POC  WeUs 

$12,000 

Stormwater  Treatment  System 

$24,000 

Operation,  Maintenance  and  Monitoring  Costs  (Annual) 

Annual  Cost 

Operate  Existing  Mobile  LNAPL  Recovery/Bioventing  Systems  (8 
years) 

$18,000 

Operate  and  Monitor  Stormwater  Treatment  System  (5  years) 

$14,000 

Ground  Water  Monitoring  (12  wells  -  Semiaimually  13  Years) 

$12,000 

M^ntain  Institutional  Controls/Public  Education  (13  years) 

$6,000 

Project  Management  (13  years) 

$8,000 

Present  Worth  of  Alternative  V 

$455,000 

a/  Based  on  1=5%. 


method  of  reducing  the  BTEX  which  could  partition  into  shallow  ground  water.  The  toxicity 
of  the  soil  would  also  be  more  rapidly  reduced.  Bioventing  has  been  shown  to  preferentially 
remove  BTEX  compounds  and  reduce  toxicity  in  soils  (Miller,  1993).  If  air  injection  is  used 
beneath  the  residential  area,  additional  monitoring  will  be  required  to  ensure  that  vapors  do 
not  migrate  upward  into  occupied  buildings. 

The  more  aggressive  source  removal  component  of  this  remedial  alternative  satisfies  the 
statutory  preference  for  using  treatment  to  more  rapidly  reduce  contaminant  mobility  and 
toxicity.  Long-term  natural  attenuation  processes  wiU  also  reduce  contaminant  toxicity, 
mobility,  and  volume  in  ground  water.  Long-term  land  restrictions  should  be  implemented  to 
ensure  that  shallow  ground  water  will  not  be  available  for  use  as  a  potable  water  source 
downgradient  of  the  source  area.  A  health  and  safety  plan  would  be  developed  to  mitigate 


» 


» 


» 


» 


» 


i 


» 


< 


» 


L;\43002\REPORT\TEXr02-SEC-6.DOC 


6-26 


i 


I 


/ 


4 


4 


4 


4 


4  • 


4 


4 


4 


4 


risks  from  installing  and  operating  the  expanded  mobile  LNAPL  recovery  and  bioventing 
system,  and  installing  and  monitoring  POC  wells  Thus,  this  remedial  alternative  should  also 
minimize  contaminant  migration  and  provide  long-term  protection. 

Alternative  3  also  satisfies  the  program  objectives  of  demonstrating  the  potential 
effectiveness  of  intrinsic  remediation  for  minimizing  plume  expansion  and  reducing  BTEX 
mass  and  toxicity.  However,  this  remedial  alternative  will  result  in  the  generation  of 
additional  mobile  LNAPL,  ground  water,  drill  cuttings,  and  other  wastes  requiring  treatment 
and/or  disposal.  Alternative  3  (intensive  source  removal,  intrinsic  remediation,  and  long-term 
monitoring)  should  provide  reliable,  continuous  protection  with  little  risk  from  temporary 
system  failures. 

6.4. 3. 2  Implementability 

Installing  and  operating  a  more  intensive  mobile  LNAPL  recovery,  and  bioventing  system 
to  remove  the  source  of  BTEX  contamination  at  U5T  Site  870  will  present  additional 
implementability  concerns.  Installation  involves  standard  drilling  practices  for  wells,  and 
limited  excavation  for  piping  and  manifold  connections.  Implementation  in  and  around 
residential  areas  would  be  disruptive  to  residents  and  their  yards.  Mobile  LNAPL  recovery 
and  bioventing  equipment  is  available,  and  small  systems  are  already  in  place  in  the  UST  Site 
870  spill  area.  Extraction  wells  required  for  product  recovery  represent  a  well-developed 
technology  that  has  been  proven  at  numerous  sites.  Bioventing  is  an  innovative  technology 
that  has  been  used  effectively  at  other  JP-4  contaminated  sites  at  Hill  AFB.  Implementation  of 
this  remedial  alternative  would  also  require  flux  monitoring  during  bioventing  startup  to 
confirm  that  soil  vapors  are  not  transmitted  upward  into  residential  buildings.  Annual  in  situ 
respiration  testing  is  also  required  to  verify  that  the  system  is  working  as  expected.  The 
technical  and  administrative  implementability  concerns  associated  with  the  intrinsic 
remediation  and  long-term  m.onitoring  component  of  this  remedial  alternative  are  identical  to 
those  discussed  in  Alternative  1,  except  the  time  frame  is  approximately  4  years  shorter. 

6.4.3  3  Cost 

The  total  present  worth  of  this  alternative  is  estimated  at  $782,000.  The  cost  differential 
between  Alternatives  2  and  3  is  sensitive  to  the  extent  and  duration  of  required  LNAPL 
recovery,  bioventing  operations,  and  the  accuracy  of  intrinsic  remediation  modeling  results. 
Table  6.5  lists  the  costs  for  Alternative  3  based  on  a  mobile  LNAPL  removal  period  of  4  years 
and  a  bioventing  period  of  4  years.  During  years  4  through  9,  semiannual  ground  water 
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TABLE  6.5 

ALTERNATIVE  3  -  COST  ESTIMATE 
UST  SITE  870  INTRINSIC  REMEDIATION  EE/CA 
HILL  AFB,  UTAH 


Capital  Costs 

Cost 

Design/Construct  5  Mobile  LNAPL  Recovery  Wells  and  Collection 
Systems 

$98,000 

Desiftn/Construct  1 1-Well  Bioventing  System 

$363,000 

Design/Construct  Three  POC  Wells 

$12,000 

Operation,  Maintenance  and  Monitoring  Costs  (Annual) 

Annual  Cost 

Operate  New  Mobile  LNAPL  Recovery/  Bioventing  Systems  (4  years) 

$36,200 

Ground  Water  Monitoring  (12  wells  -  Semiannually  Years  1-9) 

$12,000 

Maintain  -  Institutional  Controls/Public  Education  (9  years) 

$6,000 

Project  Management  (9  years) 

$8,000 

Present  Worth  of  Alternative  3*' 

$782,000 

a/  Based  on  i=5%. 

monitoring  will  be  conducted  to  verify  that  intrinsic  remediation  is  reducing  dissolved  BTEX 
contaminants  to  levels  below  MCLs. 

6.5  RECOMMENDED  REMEDIAL  APPROACH 

Three  multicomponent  alternatives  have  been  evaluated  for  remediation  of  the  shallow 
ground  water  at  UST  Site  870.  Alternatives  evaluated  include  two  levels  of  source  removal, 
intrinsic  remediation  with  long-term  monitoring,  and  an  alternative  which  would  treat 
stormwater  if  it  contained  benzene  or  other  BTEX  compounds  in  excess  of  MCLs.  Table  6.6 
summarizes  the  results  of  this  evaluation  based  upon  effectiveness,  implementability  and  cost 
criteria.  Based  on  this  evaluation,  the  Air  Force  recommends  Alternative  2  as  the  best 
combination  of  risk  reduction  and  cost  effectiveness  to  achieve  RAOs  for  dissolved-phase 
BTEX  in  UST  Site  870  ground  water. 
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Only  marginal  reductions  in  plume  migration  and  risk  reduction  will  be  achieved  if  more 
intensive  source  removal  is  applied  to  the  downgradient  smear  zone.  These  marginal 
reductions  will  come  at  a  significant  increase  in  cost  and  significant  disturbance  to  a  residential 
area  during  additional  mobile  LNAPL  recovery  well  and  bioventing  system  construction. 
Based  on  all  effectiveness  criteria.  Alternative  2  will  make  maximum  use  of  intrinsic 
remediation  to  reduce  plume  migration  and  toxicity  while  providing  the  assurance  that  if 
MCLs  are  exceeded  at  the  stormwater  discharge  point,  an  effective  treatment  system  can  be 
rapidly  installed  to  prevent  completion  of  a  very  conservative  exposure  pathway. 

All  of  the  remedial  alternatives  are  implementable,  however.  Alternative  2  significantly 
minimizes  potential  disruptions  to  base  housing  residents  and  should  be  acceptable  to  the 
public  and  regulatory  agencies  because  it  is  protective  of  human  health  and  the  environment. 
Implementation  of  Alternative  2  will  require  land  use  and  ground  water  use  controls  to  be 
enforced  for  approximately  8  to  13  years  with  semiannual  ground  water  monitoring.  The  cost 
of  Alternatives  1  and  2  could  be  reduced  if  annual  ground  water  monitoring  is  implemented 
once  the  plume  began  to  recede. 

The  final  evaluation  criterion  used  to  compare  each  of  the  three  remedial  alternatives  was 
cost.  It  is  the  opinion  of  the  Air  Force  that  the  additional  cost  of  Alternative  2  over 
Alternative  1  is  justified  by  the  additional  protection  it  provides.  In  contrast,  the  additional 
cost  of  Alternative  3  can  not  be  justified  by  the  marginal  reduction  in  treatment  and 
monitoring  time  that  is  gained  from  more  intensive  source  removal. 
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SECTION  7 

ONG-TERM  MONITORING  PLAN 


7.1  OVERVIEW 

As  discussed  in  Section  6,  the  preferred  remedial  option  for  the  fliel-hydrocarbon 
contamination  present  in  ground  water  at  UST  Site  870  is  Alternative  2.  This  alternative 
consists  of  continued  mobile  LNAPL  recovery  and  bioventing  for  mobile-  and  residual-phase 
LNAPL  contamination,  and  intrinsic  remediation  with  LTM  for  contaminated  ground  water. 
In  addition,  this  alternative  has  a  provision  for  treatment  of  stormwater  discharge  should 
BTEX  compounds  in  excess  of  MCLs  be  detected  in  stormwater  runoff  at  the  stormwater 
drain  outfall.  In  keeping  with  the  requirements  of  this  remedial  alternative,  a  LTM  plan  must 
be  developed.  The  purpose  of  LTM  r  -iss  site  conditions  over  time,  confirm  the 

effectiveness  of  naturally  occurring  process  •  reducing  contaminant  mass  and  minimizing 
contaminant  migration,  validate/calibrate  the  Bioplume  n  model,  and  evaluate  the  need  for 
additional  remediation. 

The  LTM  plan  consists  of  identifying  the  locatior.  of  twc  sep®.ra»e  ground  water 
monitoring  networks  and  developing  a  ground  water  and  stormwater  di;-charg*;  point  sampling 
and  analysis  strategy.  The  strategy  described  in  this  section  is  designed  '.o  monitor  plume 
migration  and  attenuation  over  time  to  verify  that  intrinsic  remediaiion  of  dissolved-phase 
BTEX  is  occurring  at  rates  sufficient  to  protect  potential  receptors. 

7.2  MONITORING  NETWORKS 

Two  separate  ground  water  monitoring  networks  will  be  used  at  UST  Site  870  as  part  of 
the  intrinsic  remediation  remedial  alternative  LTM  plan.  The  first  network  will  consist  of 
eight  LTM  wells  located  upgradient,  within,  and  downgradient  of  the  observed  total  BTEX 
plume.  The  purpose  of  the  LTM  well  network  is  to  provide  short-term  confirmation  and 
verification  of  intrinsic  remediation  and  to  verify  the  results  of  the  Bioplume  II  model.  The 
second  network  of  ground  water  monitoring  points  Avill  consist  of  three  POC  wells  and  a  POC 


L:V45002\REPOR'nTEXTV)2-SEC-07.IX)C 


•  • 


sampling  point  at  the  Pond  5  outfall  of  the  stormwater  drain  located  along  Cambridge  Street. 
The  purpose  of  the  POC  monitoring  network  is  to  verify  that  no  BTEX  compounds  in 
concentrations  exceeding  MCLs  migrate  beyond  the  area  under  institutional  control.  Should 
BTEX  compounds  be  detected  in  the  stormwater  drain  discharge,  installation  and  operation  of 
the  stormwater  treatment  system  discussed  in  Section  6  will  be  implemented.  Should  BTEX 
compounds  be  detected  in  POC  wells  above  MCLs,  other  remedial  options  will  be  evaluated. 

7.2.1  Long-Term  Monitoring  Network 

Eight  ground  water  monitoring  wells  placed  upgradient,  within,  and  immediately 
downgradient  of  the  existing  BTEX  contaminant  plume  will  be  used  to  monitor  the 
effectiveness  of  intrinsic  remediation  in  reducing  total  contaminant  mass  and  minimizing 
contaminant  migration.  Figure  7. 1  shows  the  proposed  locations  of  these  wells.  One  new  and 
four  existing  monitoring  wells  (MW-04,  MW-05,  EPA-82-D  and  MW- 10)  will  be  used  as 
LTM  wells  to  monitor  natural  attenuation  within  the  anaerobic  treatment  zone  and  BTEX 
concentrations  in  the  source  area.  In  the  event  that  MW-04  is  screened  to  shallow  to  permit 
an  accurate  ground  water  sample,  monitoring  wells  EPA-82-I,  MW-01,  or  MW- 14  should  be 
considered  as  a  substitute  LTM  location.  One  new  LTM  well  should  be  placed  within  the 
aerobic  treatment  zone  to  monitor  natural  attenuation  within  this  zone.  One  new  LTM  well 
should  be  placed  downgradient  of  the  BTEX  plume.  Sampling  and  analysis  of  the 
downgradient  LTM  well  (and  the  POC  wells)  will  be  useful  in  monitoring  changes  in  ground 
water  chemistry  through  time  and  will  facilitate  early  detection  of  plume  migration.  Because 
the  velocity  of  the  dissolved-phase  BTEX  plume  is  retarded  relative  to  the  advective  ground 
water  velocity  and  the  velocities  of  the  electron  acceptors  are  not,  depleted  DO,  nitrate,  and 
sulfate  concentrations,  and  elevated  ferrous  iron  and  methane  concentrations  will  advance  in 
front  of  the  BTEX  plume.  Thus,  changes  in  the  concentrations  of  the  electron  acceptors  can 
be  used  to  provide  early  warning  of  BTEX  plume  encroachment  on  the  LTM  and  POC  wells. 

An  existing  CPT  monitoring  point  (CPT-40)  should  be  used  as  an  upgradient  LTM  well. 
CPT-40  was  selected  as  an  upgradient  LTM  point  because  it  has  historically  been  free  of 
ground  water  contamination  and  is  suited  for  monitoring  background  levels  of  ground  water 
electron  acceptors,  pH,  and  oxidation/reduction  potential.  The  different  well  diameter  of 
CPT-40  compared  to  the  other  proposed  LTM  wells  is  not  a  sampling  issue  because 
background  levels  of  ground  water  parameters  are  presumed  to  be  uniform  throughout  the 
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the  shallow  aquifer  In  the  case  that  CPT-40  is  destroyed  or  inaccessible,  a  new  LTM  well 
(described  in  Section  7)  well  be  installed  instead. 

The  LTM  network  will  supplement  the  POC  monitoring  network  in  monitoring  plume 
migration  and  will  allow  model  predictions  to  be  validated  Such  monitoring  of  the  plume  will 
allow  additional  response  time  if  BTEX  concentrations  within  the  plume  are  increasing  or  if 
the  plume  begins  to  migrate  further  than  expected.  New  LTM  wells  should  be  constructed  of 
2-inch  PVC  with  5  to  10  feet  of  0.010-inch-slotted  screen.  The  screened  interval  should  be 
within  the  same  stratigraphic  horizon  as  the  contaminant  plume.  The  screened  interval  should 
be  chosen  so  that  the  base  of  the  screen  coincides  with  the  interface  between  the  sandy 
saturated  zone  and  the  underlying  competent  clay  to  silty  clay  and  the  top  of  the  screen  is 
above  the  seasonal  high  water  table. 

7.2.2  Point-of-Compliance  Monitoring  Network 

Three  new  POC  monitoring  wells  should  be  installed  to  verify  that  no  contaminated  ground 
water  exceeding  MCLs  migrates  beyond  the  area  under  institutional  control..  Figure  7.1 
shows  the  proposed  locations  for  the  POC  wells  and  the  stormwater  drain  sampling  point 
POC  sampling  points  will  be  used  to  demonstrate  protection  of  human  health  and  the 
environment  and  compliance  with  site-specific  numerical  remediation  goals  (i.e.,  MCLs  for  the 
BTEX  constituents). 

As  described  for  the  LTM  wells,  the  POC  wells  also  should  be  screened  in  the  same 
hydrogeologic  unit  as  the  contaminant  plume.  Data  presented  in  this  report  concerning  the 
nature  and  extent  of  contamination  at  the  site  suggest  that  a  5-  to  10-foot  screen  extending 
from  slightly  above  the  ground  water  table  to  the  interface  between  the  sandy  saturated  zone 
and  the  underlying  competent  clay  to  silty  clay  confining  unit  should  be  used  to  monitor 
changes  in  ground  water  chemistry  at  these  locations  New  POC  wells  should  be  constructed 
of  2-inch  PVC  and  a  0.010-inch  slotted  screen  should  be  used. 

7.3  GROUND  WATER  SAMPLING  AND  ANALYSIS 

To  ensure  that  sufficient  contaminant  removal  is  occurring  at  UST  Site  870  to  protect 
human  health  and  the  environment  and  meet  site-specific  remediation  goals,  the  LTM  plan 
includes  a  comprehensive  sampling  and  analysis  plan.  To  supplement  the  LTM  sampling  and 
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analysis  plan  presented  herein,  a  site-specific  ground  water  sampling  and  analysis  plan  should 
be  prepared  prior  to  initiating  the  LTM  program 

7.3.1  Analytical  Protocol 

7.3,11  Long-T erm  Monitoring  Well  Analytical  Protocol 

All  LTM  wells  will  be  sampled  and  analyzed  to  monitor  trends  in  ground  water  chemistry 
and  to  verify  the  effectiveness  of  intrinsic  remediation  at  the  site  Water  level  measurements 
are  to  be  made  during  each  sampling  event.  All  ground  water  samples  from  L  TM  wells  will 
be  analyzed  according  to  the  analytical  protbcol  presented  in  Table  7  1  A  site-specific 
ground  water  sampling  and  analysis  plan  should  be  prepared  using  this  analytical  protocol 
prior  to  initiating  the  LTM  program. 

7.3. 1 .2  Point-Of-Compliance  Monitoring  Point  Analytical  Protocol 

All  POC  sampling  points  will  be  sampled  and  analyzed  to  monitor  trends  in  ground  water 
chemistry,  to  verify  the  effectiveness  of  intrinsic  remediation  at  the  site,  and  to  demonstrate 
protection  of  human  health  and  the  environment  and  compliance  with  site-specific  numerical 
remediation  goals.  Water  level  measurements  are  to  be  made  in  POC  wells  during  each 
sampling  event.  All  ground  water  samples  fi-om  POC  wells  will  be  analyzed  according  to  the 
analytical  protocol  presented  in  Table  7.2.  All  water  samples  from  the  POC  stormwater  drain 
outfall  sampling  location  should  be  sampled  for  aromatic  hydrocarbons  only  A  site-specific 
ground  water  sampling  and  analysis  plan  should  be  prepared  using  this  analytical  protocol 
prior  to  initiating  the  LTM  program, 

7.3.2  Frequency 

Each  of  the  LTM  and  POC  sampling  points  will  be  sampled  twice  each  year  for  13  years 
If  the  data  collected  during  this  time  period  supports  the  anticipated  effectiveness  of  the 
intrinsic  remediation  alternative  at  this  site,  the  sampling  frequency  can  be  reduced  to  once 
every  year  for  all  wells  in  the  LTM  program,  or  eliminated.  If  the  data  collected  at  any  time 
during  the  monitoring  period  indicate  the  need  for  additional  remedial  activities  at  the  site 
(i.e.,  by  exceeding  MCLs  at  POC  locations)  sampling  frequency  should  be  adjusted 
accordingly. 
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SECTION  8 


CONCLUSIONS  AND  RECOMMENDATIONS 


This  report  presents  the  results  of  an  EE/CA  conducted  by  Parsons  ES  in  conjunction  with 
researchers  from  the  USEPA  RSKERL  to  determine  the  potential  for  intrinsic  remediation  of, 
and  to  develop  an  appropriate  remedial  alternative  for,  BTEX  compounds  dissolved  in  the 
shallow  ground  water  at  UST  Site  870,  Hill  AFB,  Utah.  Previous  investigations  determined 
that  JP-4  jet  fuel  had  been  released  into  the  soil  and  shallow  ground  water  at  the  site  through 
POL  operations.  Chemical  analysis  of  a  sample  of  mobile  LNAPL  confirms  that  residual-  and 
mobile-phase  LNAPL  contamination  at  the  site  is  probably  dominated  by  weathered  JP-4  jet 
fuel.  The  main  emphasis  of  the  work  described  herein  was  to  evaluate  the  potential  for 
naturally  occurring  degradation  mechanisms  to  reduce  dissolved-phase  fuel-hydrocarbon 
concentrations  in  ground  water  to  levels  that  are  protective  of  human  health  and  the 
environment. 

To  collect  the  data  necessary  for  the  intrinsic  remediation  demonstration.  Parsons  ES  and 
USEPA  researchers  collected  soil  and  ground  water  samples  from  the  site.  Physical  and 
chemical  data  collected  under  this  program  were  supplemented  with  data  collected  during 
previous  site  characterization  events.  Site-specific  geologic,  hydrologic,  and  laboratory 
analytical  data  were  then  used  in  the  Bioplume  II  numerical  ground  water  model  to  simulate 
the  effects  of  advection,  dispersion,  sorption,  and  biodegradation  on  the  fate  and  transport  of 
the  dissolved-phase  BTEX  plume.  Extensive  site-specific  data  were  used  for  model 
implementation.  Model  parameters  that  could  not  be  obtained  from  existing  site  data  were 
estimated  using  widely  accepted  literature  values  for  sediments  similar  to  those  found  at  the 
site.  Conservative  aquifer  parameters  were  used  to  construct  the  Bioplume  n  model  for  this 
study,  and  therefore,  the  model  results  presented  herein  represent  a  worst-case  scenario. 
Actual  dissolved-phase  BTEX  degradation  rates  observed  during  LTM  at  the  site  will 
probably  be  greater  than  predicted  by  this  study.  This  will  result  in  faster  removal  rates  for  the 
BTEX  compounds  and  a  shorter  plume  migration  distance  than  predicted  by  the  Bioplume  11 
model. 
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The  Bioplume  II  model  predicts  that  the  BTEX  plume  will  approach  the  stormwater  drain 
that  runs  parallel  to  Cambridge  Street  in  1  to  4  years  at  concentrations  of  approximately 
1  pg/L.  After  this  time,  the  plume  will  recede  somewhat  and  reach  steady-state  equilibrium 
(continuous  source),  or  will  continue  to  recede  until  the  plume  disappears  (source  reduction). 
Ground  water  geochemistry  suggests  that  DO,  nitrate,  ferric  hydroxide,  sulfate,  and  carbon 
dioxide  present  in  site  ground  water  have  the  capacity  to  assimilate  at  least  31,370  pg/L  of 
total  BTEX,  The  highest  plausible  total  BTEX  concentration  observed  at  the  site  was 
26,576  pg/L  in  August  1992.  Based  on  site  observations,  ground  water  at  the  POL  site  has 
enough  assimilative  capacity  to  degrade  dissolved-phase  BTEX  that  partitions  from  the 
LNAPL  plume  into  the  ground  water  before  the  plume  migrates  1,600  feet  downgradient  from 
the  source  area. 

The  results  of  the  modeling  effort  and  the  intrinsic  remediation  demonstration  indicate  that 
dissolved-phase  petroleum  hydrocarbon  contamination  present  in  ground  water  poses  no 
significant  risk  to  human  health  or  the  environment  in  its  present  known,  or  predicted  future, 
concentration  and  distribution.  It  is  therefore  recommended  that  intrinsic  remediation  with 
LTM  be  implemented  for  dissolved-phase  BTEX  contamination  found  in  ground  water  at  this 
site.  To  reduce  sources  of  continuing  contamination,  it  is  also  recommended  that  mobile 
LNAPL  recovery  operations  and  bioventing  activities  currently  operating  at  the  site  be 
continued. 

To  verify  the  predictions  made  during  the  Bioplume  II  modeling  effort  and  to  monitor  the 
long-term  migration  and  degradation  of  the  contaminant  plume,  it  is  recommended  that  eight 
LTM  wells,  three  POC  monitoring  wells,  and  a  POC  sampling  location  be  used  at  the  mouth 
of  the  stormwater  drain  that  runs  along  Cambridge  Street  and  empties  into  Pond  3.  Regular 
sampling  and  analysis  of  ground  water  from  these  sampling  points  will  allow  sufficient  time  to 
implement  hydraulic  controls  to  contain  the  plume  if  BTEX  compounds  are  detected  in  the 
POC  wells.  These  wells  should  be  sampled  on  a  semiannual  basis  for  13  years.  If  site 
conditions  indicate  that  the  contaminant  plume  is  receding  or  gone  at  this  time  or  sooner, 
sampling  can  be  discontinued.  Ground  water  samples  should  be  analyzed  for  the  analytes 
described  in  Section  7  of  this  report.  If  BTEX  concentrations  in  ground  water  in  the 
Cambridge  Street  stormwater  discharge  or  POC  wells  are  found  to  exceed  MCLs,  additional 
corrective  actions  should  be  implemented  to  remediate  ground  water  at  the  site,  as  described 
in  this  report. 
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APPENDIX  A 


BORING  LOGS,  WELL  COMPLETION  DIAGRAMS.  AND  SLUG  TEST  RESULTS 


( 


(t 


TOP  OF  CASING 

(DATUM)  ELEV  »  4606.35’  (msl) 
NORTHING  =  282945 
EASTING  -  1861547 


CONCRETE 


-FLUSH  MOUNT  COVER 


■LOCKABLE  CAP 


GROUND  SURFACE 
ELEV  =  4606.01’  (msl) 


PORTLAND  CEMENT- 
SODIUM  BENTONITE  GROUT 


2"  I.D.  SCH.  40  PVC  CASING 
W/  THREADED  JOINTS  - 


0.25“  DIA. 
BENTONITE  PELLETS 


2"  I.D.  SCH.  40  PVC  SCREEN 
W/  THREADED  JOINTS 
SLOT  SIZE  =  0.010“ - 


10-20  SlUCA  SAND 


8.25”  DIA.  BOREHOLE 


END  CAP 


20.0’ 


23.0’ 


25.3' 


30.3’ 


30.70’ 


C- 


NOT  TO  SCALE 


msl  MEAN  SEA  LEVEL 


INSTALLATION  DATE:  8/17/93 

DRILLING  CONTRACTOR:  USEPA 

GEOLOGIST:  T.WIEDEMEIER,  ES 
J.BERNARD,  ES 


WELL  COMPLETION  DIAGRAM 
MONITORING  WELL:  EPA-82A 


Hill  Air  Force  Base,  Utah 


Denver,  Colorado 


•  • 


TOP  OF  CASING 

(DATUM)  ELEV  »  4633.28'  (msl) 
NORTHING  =  283063 
EASTING  -  1862062 


-FLUSH  MOUNT  COVER 


■LOCKABLE  CAP 


GROUND  SURFACE 
ELEV  «  4632.99'  (msl) 


CONCRETE 


PORTUND  CEMENT- 
SODIUM  BENTONITE  GROUT 


2''  I.D.  SCH.  40  PVC  CASING 
W/  THREADED  JOINTS - 


0.25“  DIA. 
BENTONITE  PELLETS 


✓  ✓  ✓ 

✓  ✓  ✓ 

/  ✓  / 

✓  X  > 

✓  ✓  ✓ 

✓  ✓  y 

✓  ✓  ✓ 
✓  ✓  ✓ 
✓  ✓  ✓ 
✓  ✓  ✓ 
✓  ✓  ✓  , 
/  y  ^ . 
/  y  y . 
y  y  y . 


20.3' 


30.3' 


30.7' 


2"  I.D.  SCH.  40  PVC  SCREEN 
W/  THREADED  JOINTS 
SLOT  SIZE  =  0.010" - 


10-20  SlUCA  SAND 


8.25"  DIA.  BOREHOLE 


END  CAP 


msl  MEAN  SEA  LEVEL 


P  -  :  S 

|l 

Ir 

NOT  TO  SCALE 


WELL  COMPLETION  DIAGRAM 
MONITORING  WELL:  EPA-82B 


INSTALLATION  DATE:  8/18/93 

DRILLING  CONTRACTOR:  USEPA 

GEOLOGIST:  T.WIEDEMEIER,  ES 
J.BERNARD.  ES 


Hill  Air  Force  Base,  Utah 


Denver,  Coloredo 


TOP  OF  CASING 

(DATUM)  ELEV  =  4624.92’  (msl) 
NORTHING  283036 
EASTING  «  1861840 


CONCRETE 


-aUSH  MOUNT  COVER 


■LOCKABLE  CAP 


GROUND  SURFACE 
ELEV  =  4624.92'(msl) 


PORTLAND  CEMENT- 
SODIUM  BENTONITE  GROUT 


2"  I.D.  SCH.  40  PVC  CASING 
W/  THREADED  JOINTS  - 


24.6’ 


0.25"  DIA. 
BENTONITE  PELLETS 


25.0’ 


2"  1.0.  SCH.  40  PVC  SCREEN 
W/  THREADED  JOINTS 
SLOT  SIZE  =  0.010" - 


10-20  SlUCA  SAND 


8.25"  DIA.  BOREHOLE 


END  CAP 


LEGEND 

msl  MEAN  SEA  LEVEL 


NOT  TO  SCALE 


WELL  COMPLETION  DIAGRAM 
MONITORING  WELL:  EPA-82C 


INSTALLATION  DATE:  8/19/93 
DRILLING  CONTRACTOR;  USEPA 
GEOLOGIST:  J.BERNARD,  ES 


94DN0298,  06/27/94  at  15:35 


Hill  Air  Force  Base,  Utah 


Denver,  Coioredo 


•  • 


aUSH  MOUNT  COVER 


TOP  OF  CASJNG 

(DATUM)  ELEV  *  4655.39'  (msl) 
NORTHING  =  283508 
EASTING  -  1862168 


CONCRETE 


GROUND  SURFACE 
ELEV  =  4655.13'  (msl) 


PORTLAND  CEMENT- 
SODIUM  BENTONITE  GROUT 


2’  I.D.  SCH.  40  PVC  CASING 
W/  THREADED  JOINTS 


0.25"  DIA. 
BENTONITE  PELLETS 


2"  I.O.  SCH.  40  PVC  SCREEN 
W/  THREADED  JOINTS 
SLOT  SIZE  =  0.010' 


10-20  SlUCA  SAND 


8.25"  DIA.  BOREHOLE 


END  CAP 


NOT  TO  SCALE 


» 


» 


I 


I 


I 


» 


LEGEND 

msl  MEAN  SEA  LEVEL 

WELL  COMPLETION  DIAGRAM 
MONITORING  WELL:  EPA-82D 

INSTALLATION  DATE:  8/21/93 

DRILUNG  CONTRACTOR:  USEPA 

GEOLOGIST:  T.WIEDEMEIER.  ES 

J.BERNARD.  ES 

Hill  Air  Force  Base,  Utah 

ENGINEERINS-SCIBNCE.  INC. 

Denver,  Colorado 

94DN0299.  OJ/31/94  at  15:35 


•  •  •  •  • 


TOP  OF  CASING 

(DATUM)  ELEV  *  4600.13’  (msl) 
NORTHING  =  282845 
EASTING  =  1861345 


FLUSH  MOUNT  COVER 


LOCKABLE  CAP 


GROUND  SURFACE 
ELEV  =  4599.74'  (msl) 


CONCRETE 


PORTLAND  CEMENT- 
SODIUM  BENTONITE  GROUT 


2'  I.D.  SCH.  40  PVC  CASING 
W/  THREADED  JOINTS - 


0.25"  DIA. 
BENTONITE  PELLETS 


2"  1.0.  SCH.  40  PVC  SCREEN 
W/  THREADED  JOINTS 
SLOT  SIZE  =  0.010" - 


10-20  SlUCA  SAND 


8.25"  DIA.  BOREHOLE 


END  CAP 


Ml .  H 


NOT  TO  SCALE 


msl  MEAN  SEA  LEVEL 


INSTALLATION  DATE:  8/21/93 


WELL  COMPLETION  DIAGRAM 
MONITORING  WELL:  EPA-82E 


DRILLING  CONTRACTOR:  USEPA 
GEOLOGIST:  J.BERNARD,  ES 


Hill  Air  Force  Base,  Utah 


Denver.  Coloredo 


94DN0300,  03/31/94  at  15:35 


TOP  OF  CASING 

(DATUM)  ELEV  =  4606.19*  (msl) 
NORTHING  =  282944 
EASTING  -  1861543 


-aUSH  MOUNT  COVER 


■LOCKABLE  CAP 


GROUND  SURFACE 
ELEV  =  4605.89*  (msl) 


CONCRETE 


PORTLAND  CEMENT- 
SODIUM  BENTONITE  GROUT 


2’  I.D.  SCH.  40  PVC  CASNG 

W/  THREADED  JOINTS - 

GRANULAR  BACKFILL - 

0.25"  DIA. 

BENTONITE  PELLETS - 


2"  I.D.  SCH.  40  PVC  SCREEN 
W/  THREADED  JOINTS 
SLOT  SIZE  =  0.010" - 


10-20  SlUCA  SAND 


8.25"  DIA.  BOREHOLE 


END  CAP 


M  ■ 


NOT  TO  SCALE 


i£SiEm 

msl  MEAN  SEA  LEVEL 


INSTALLATION  DATE:  8/20/93 
DRILUNG  CONTRACTOR:  USEPA 
GEOLOGIST:  J.BERNARD,  ES 


94DN0301.  03/31/94  at  15:35 


WELL  COMPLETION  DIAGRAM 
MONITORING  WELL:  EPA-82F 


Hill  Air  Force  Base,  Utah 


Denver,  Coloredo 


4 


TOP  OF  CASING 

(DATUM)  ELEV  =  4610.81*  (msl) 
NORTHING  =  282720 
EASTING  -  1862965 


CONCRETE 


FLUSH  MOUNT  COVER 


■LOCKABLE  CAP 


GROUND  SURFACE 
ELEV  «  4610.57*  (msO 


PORTLAND  CEMENT- 
SODIUM  BENTONITE  GROUT 


2*  I.D.  SCH.  40  PVC  CASING 
W/  THREADED  JOINTS - 


24.3' 


0.25“  DIA. 
BENTONITE  PELLETS 


24.7* 


2“  I.D.  SCH.  40  PVC  SCREEN 
W/  THREADED  JOINTS 
SLOT  SIZE  =  0.010“ - 


10-20  SlUCA  SAND 


8.25“  DIA.  BOREHOLE 


END  CAP 


NOT  TO  SCALE 


msl  MEAN  SEA  LEVEL 


INSTALLATION  DATE:  8/22/93 

DRILUNG  CONTRACTOR:  USEPA 

GEOLOGIST:  T.WIEDEMEIER,  ES 
J.BERNARD.  ES 


940N0J02.  03/31/94  at  15:35 


WELL  COMPLETION  DIAGRAM 
MONITORING  WELL:  EPA-82H 


Hill  Air  Force  Base,  Utah 


Denver,  Colorado 


•  4 


TOP  OF  CASING 

(DATUM)  ELEV  =  4683.08'  (msl) 
NORTHING  =  283771 
EASTING  »  1862520 


CONCRETE 


aUSH  MOUNT  COVER 
LOCKABLE  CAP 


GROUND  SURFACE 
ELEV  =  4682.80’  (msO 


PORTLAND  CEMENT- 
SODIUM  BENTONITE  GROUT 


2-  I.D.  SCH.  40  PVC  CASING 
W/  THREADED  JOINTS - 


0.25“  DIA. 
BENTONITE  PELLETS 


2“  1.0.  SCH.  40  PVC  SCREEN 
W/  THREADED  JOINTS 
SLOT  SIZE  =  0.010" 


10-20  SlUCA  SAND 


8.25’  DIA.  BOREHOLE 


END  CAP 


NOT  TO  SCALE 


L£££Na 

mal  MEAN  SEA  LEVEL 


INSTALLATION  DATE:  8/22/93 

DRILUNG  CONTRACTOR:  USEPA 
GEOLOGIST:  T.WIEDEMEIER,  ES 


WELL  COMPLETION  DIAGRAM 
MONITORING  WELL:  EPA-821 


Hill  Air  Force  Base,  Utah 


Denver,  Colorado 


94DN0J03,  03/31/94  at  15:35 


•  • 


TOP  OF  CASING 

(DATUM)  ELEV  »  4675.82’  (mal) 
NORTHING  «  283645 
EASTING  -  1862399 


•FLUSH  MOUNT  COVER 


•LOCKABLE  CAP 


GROUND  SURFACE 
ELEV  -  4676.17’  (msl) 


CONCRETE 


2“  I.D.  SCH.  40  PVC  CASING 
W/  THREADED  JOINTS - 


BAROID  3/8  BENTONITE 
HOLE  PLUG  - 


2’  I.D.  SCH.  40  PVC  SCREEN 
W/  THREADED  JOINTS 
SLOT  SIZE  =  0.010" - 


10>20  SlUCA  SAND 


6*  DIA.  BOREHOLE 


END  CAP 


NOT  TO  SCALE 


msl  MEAN  SEA  LEVEL 
INSTALLATION  DATE:  7/11/94 
DRILUNG  CONTRACTOR:  USEPA 
GEOLOGIST:  T.WIEDEMEIER,  ES 


M;  \45002\DRAWINGS\WELL\94DN1040.  09/20/94  at  12:55 


WELL  COMPLETION  DIAGRAM 
MONITORING  WELL:  EPA-82-J 


Hill  Air  Force  Base,  Utah 


Denver.  Colorado 


GEOLOGIC  BORING  LOG 


BORING  NO.: 
CLIENT: 

JOB  NO.: 
LOCATION: 
GEOLOGIST: 
COM  ENTS: 


EPA-82-A 

AFCEE 


.CONTRACTOR: 


.RIG  TYPE: 


CME-55 


DE311 .02/722450.02  npi  n  METHOD:'l!§^ 

HILL  APB _ BORING  DIA.: 

THW/JFB  ^DRLG  FLUID:  NONE 


DATE  SPUD: 
DATE  CMPL: 
ELEVATION: 
TEMP: 
WEATHER: 


Sheet  1  of  1 

8/17/93 
8/17/93 
GS=  4606.01 

74  deg.  F _ 

SUNNY 


COMPLETED  AS  MONITORING  WELL  EPA-82-A.  SCREENED  FROM  25.3  TO  30.3  ft.  bgs. 


Pro-  US 
file  CS 


irjTirsii 


nil  to  1.4  ft. 


Geologic  Description 


sortM  rin6^9roi> 


miiiii 


Uqht-brown^  clayey  SILT,  25  to  35X.clay,  dry 
semi-coheeive  to  cofMSive,  low  plasticity, 
becomes  damp  •  ~  4  H.  bgs. 


Light  rust-tan,  fine-to  medium-grained 
3P  moderately  weH  sorted  S^O.  Becomes 

saturated  at  approx.  Tft  No  hydrocarbon  odor 


ML  Light-brown,  clayey  SLT  to  sil^  CLAY  with 
scattered  I/e  to  1  sand  stringers,  damp 
(probably  soturoted  but  low  porosity) 
no  hydrocorbon  odor,  cohesive 


glflB 


SM  I  Rusty-brown  poorly  sorted  SAND  from  22.5  to  23.4ft. 
Cloyey  SILT 


Light  groyish-brown,  clayey  and  silty  very 
SM  poorly-sorted,  fine-to  very-fine  grained 
SAND,  saturated,  no  hydrocorbon  odor 


29.5  to  3T.5  interbedded  clgy,  silt  and 
sand,  dominated  by  tan  to  light  rusty  gray 
SILT,  no  hydrocarbon  odor.  Rusty-brown 
SAND  Interbedded  from  30.3  to  31.4  ft. 


I  Gray,  high  plasticity  CLAY,  no  odor 
TD  O  35.4  ft. 


M- ''45002\DRAWNGS^  WELL\940N1043.  09  /22/94  at  11:00 


NOTES 

SAN» 

^LE  TYPE 

bgs  -  Below  Ground  Surface 

D  - 

DRIVE 

GS  -  Ground  Surface 

C  - 

CORE 

TOC  -  Top  of  Cosing 

G  - 

GRAB 

NS  -  Not  Sampled 

SAA  -  Same  As  Above 

GEOLOGIC  BORING  LOG 


BORING  NO  •  EPA-82-B  CONTRACTOR: 

CLIENT;  _ RIG  TYPE: 

JOB  NO.:  DE311 .02/722450.02  nRi  r.  METHOD: 

LOCATION:  HILL  AFB _ BORING  DIA.: 

GEOLOGIST:  THW/JFB  n^i  c,  FLUID: 


DATE  SPUD; 
DATE  CMPL: 
ELEVATION: 
TEMP: 
WEATHER: 


Sheet  1  of  1 
8/18/93 
8/18/93 
GS=4632.99 

85  deg.  F _ 

SUNNY _ 


COMENTS-  COMPLETED  AS  MONITORING  WELL  EPA-82-B.  SCREENED  FROM  20.3  YQ  30.3  ft.  bgs 


Pro-  US 
file  CS 


Geologic  Description 


Asphalt  to  0.5  ft. 

Light  reddish-browfn,  silty  CLAY  with 
laminotions  of  silt. 

Slightly  damp,  no  hydrocarbon  odor 


Ton  to  reddish-brown,  fine-to  medium- 
groined  moderotely  sorted  SAND,  no  odor, 
damp 


Core  [Sotnple  Penet  j 
No.  Depth  (ft]  Type  Res  PIO(ppn')rn.i<ppm 


...no  odor 

...becomes  medium  grained 


...becomes  medium-to  coarse -groined 
...becomes  saturated  ®  s:  25’ 

...no  odor 


Sharp  contoct  light  reddish-brown  silty 
CL  CLAY,  cohesive 


TD  »  32  feet 


I 

I 

I 

I 

I 

i 


C 
0 

NS  R 
E 


C  N 
0  0 
N  T 


NOILS 

Si 

tMPLE  TYPE 

bgs  -  Below  Ground  Surface 

D 

-  DRIVE 

GS  -  Ground  Surface 

C 

-  CORE 

TOC  -  Top  of  Casing 

G 

-  GRAB 

NS  -  Not  Sampled 

SAA  -  Same  As  Above 

W  9-tC'l06’8.  08/94  ot  'C:C0 


•  • 


GEOLOGIC  BORING  LOG 


Sheet  1  of  1 


BORING  N0.;±1^11££: 
CLIENT: 

JOB  NO.:  DE311.02/ 

LOCATION:  HILL  AFB 

GEOLOGIST:  ^'HW/JFB 


■  EPA-82-C  CONTRACTOR:  _ 

afcee  rig  type*  CME~55 

DE31 1.02/722450:^  nRi  n  uPTHOn-HSA^^  ~ 

HILL  AFB _ BORING  DIA.: 

THW/JFB  ^DRLG  FLUID: 


DATE  SPUD: 

DATE  CMPL:  .8/18/g3 
ELEVATION: 

TEMP:  90  deq  >^ 

WEATHER:  SUN  TO  P. 


GS=4624.92 

90  deq.F _ 

SUN  TO  PARTLY  CLDY 


COMEN TS-  COMPLETED  AS  MONITORING  WELL  EPA-82-C.  SCREENED  FROM  19.6  TO  24.6  ft.  bgs 


Pro-  US 
file  CS 


Geologic  Description 


Asphalt  to  0.5  ft.  bgs 
SP  Gravelly  SAND  fill 

ML  Herd,  dark  gray  clayey  SILT 

Light  brown,  very  poorly  sorted  fine-to 

SM  very-fine-grained  clayey  (25^)  and  silty 

-  (2055).  SAND,  damp 

ML  Light  brown,  clayey  SILT,  damp 


Core 


No.  Deptli 


m 


Sample  Penet 
lypt  Res  PBXpP'") 


4599  95 


light  reddish-brown  fine-to  medium- 
groined  moderotely  sorted  SAND,  domp, 
no  odor 

...becomes  medium-to  coorse-groined 
...strong  hydrocarbon  odor,  black 
hydrocarbon  staining 
...becomes  soturoted 

Light  reddish-brown,  silty  CLAY,  cohesive, 
damp  (probably  saturated  but  low  porosity) 
TO  9  24.0' 


0.079 

BEI 

0.055 

<10 

0.1 13 

387 

<0.01 

<10 

4594.92 


NQI£$ 

-  Below  Ground  Surfoce 

-  Ground  Surface 

-  Top  of  Casing 

-  Not  Sampled 

-  Same  As  Above 


D  -  DRIVE 
C  -  CORE 
G  -  GRAB 


V  9^DM0619.  07/08/94  ot  14:55 


GEOLOGIC  BORING  LOG 


BORING  NO. 
CLIENT: 

JOB  NO.: 
LOCATION: 


EPA-82-D 
AFCEE 
DE31 1.02/722 
HILL  AFB 


.RIG  TYPE: 
.DRLG  METHOC 
.BORING  DIA.: 
.DRLG  FLUID: 


CME-55 

HSA 

8.25" 

NONE 

GEOLOGIST:  THW/JFB _ qri_q  pLyiQ.  NONE _  WEATHER:  PARTLY  CLOUDY 

COM  ENTS-  COMPLETED  AS  MONITORING  WELL  EPA-82-D.  SCREENED  FROM  19.6  TO  29.6  ft.  bgs 


DATE  SPUD: 
DATE  CMPL: 
ELEVATION: 
TEMP: 
WEATHER: 


Sheet  1  of  1 
8/18/93 

8/18/93 _ 

GS=4655.13 

90  deg.  F _ 

PARTLY  CLOUDY 


Geologic  Description 


to  1.4  ft 


Core 


No.  Depth 


iSoinple  Penet 
Type  Res  PI0(ppni) 


Brown,  clayey  and  sondy  SILT,  interbedded 
thin  red  cloy  layers  and  thin  paorly 
sorted  very-fine-grained  sand  loyers 


Reddish-brown,  poorly  to  moderately 
sorted,  fine-  to  medium -groined  S^D, 
no  hydrocorbon  odor,  damp 

...Block  hydrocorbon  stoining,  moderote 
petroleum  hydrocarbon  odor 

...becomes  saturoted 

Reddish-brown,  cloyey  SILT  to  silty  CLAY, 
saturated.  Contains  scattered  interbeds  of 
cloy  ond  very  fine-grained  sand 


TD  ®  32  ft 


I 

i 

I 

i 

mm 

I 

I 

I 

I 


0  0 
N  T 


<0.01  <10 


<0.023  <10 


0.635  <10 


3.022  <10 


0.087 


0.237  <10 


0.244 


0.270 


NQIE5 

Si 

tMPLF  TYPF 

bgs  —  Below  Ground  Surface 

D 

-  DRIVE 

GS  -  Ground  Surface 

C 

-  CORE 

TOC  -  Top  of  Casing 

G 

-  GRAB 

NS  -  Not  Sampled 

SAA  -  Same  As  Above 

GEOLOGIC  BORING  LOG 


BORING  NO.: 
CLIENT: 

JOB  NO.: 
LOCATION: 
GEOLOGIST: 
COMEN  TS: 


EPA-a2-E 


AFCEE 


.CONTRACTOR: 


.RIG  TYPE: 


CME-55 


DE311 .02/722450.02  pRi  r,  METHOD: 
HILL  AFB  BORING  DIA.: 

DRLG  FLUID: 


NONE 


THW/JFB 

COMPLETED  AS  MONITORING  WELL  EPA-82-E.  SCREENED  FROM  4.3  TO  9.3  ft.  bgs 


DATE  SPUD: 
DATE  CMPL: 
ELEVATION: 
TEMP: 
WEATHER: 


Sheet  1  of  1 

8/21/93 _ 

8/21  /S  3 _ 

GS=4599.74 

72  deg.  F _ 

PARTLY  CLOUDY 


NOTFS  SAMPLE  TYPF 


bgs  - 

Beloiw  Ground  Surface 

D 

-  DRIVE 

GS  - 

Ground  Surfoce 

C 

-  CORE 

TOC  - 

Top  of  Cosing 

G 

-  GRAB 

NS  - 

Not  Sampled 

SAA  - 

Some  As  Above 

GEOLOGIC  BORING  LOG 


BORING  NO  •  EPA-82-F 
CLIENT; 

JOB  NO.;  DE311 .02/72 

LOCATION;  HILL  AFB 
GEOLOGIST;  THW/JFB 
COWENTS;  COMPLETEC 


EPA-82-F _ CONTRACTOR;  _ 

AFCEE  Rin  TYPF’  CME~55 

DEITi. 02/722 A50.02  hri  n  uFTHnn-HSA^  ~ 
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APPENDIX  C 


SOIL  AND  GROUND  WATER  ANALYTICAL  DATA 


MAm 

TICHn 


Ref:  93-BN4/vg 

August  16,  1993 


Dr.  Don  Kampbell 

R.S.  Kerr  Environmental  Research  Lab 
U.S.  Environmental  Protection  Agency 
P.O.  Box  1198 
Ada,  OK  74820 

ATTENTION  OF:  Roger  L.  Cosby 
Dear  Don: 

Please  find  attached  test  results  for  methane,  carbon  dioxide, 
and  oxygen  on  Hill  AFB  samples  as  per  Service  Request  #SF-0-l. 
Samples  were  received  on  August  5  and  9,  1993,  and  analyzed  on 

August  9-10,  1993.  Samples  were  prepared  as  described  in  the  paper 
"Dissolved  Oxygen  and  Methane  in  Water  by  a  GC  Headspace 
Equilibrium  Technique",  by  Kampbell  et  al.,  in  International 
Journal  of  Environmental  Chemistry.  Vol.  36,  pp.  249-257.  Analysis 
and  calculations  of  carbon  dioxide  and  oxygen  were  performed  as  per 
RSKSOP-114 (TCD) .  Analysis  and  calculations  of  methane  were 
^^erformed  as  per  RSKSOP-147 (FID) . 

If  you  have  any  questions,  please  feel  free  to  see  me. 


Sincerely, 


13 


Bryan  Newell 


xc:  J.L.  Seeley Y  ^ 
S.A.  Vandeg:4ft5 
J.T.  Wilson 
M.  Cook 


V 


ManTcch  EnvirontiKnul  Tcdinology,  Inc. 

P.O  Box  1 198.  Ada,  Oklahonu  74820  405-332-8800  FAX  405-332-8800  eii.  235 


4 


SF-0-1  DATA 


ANALYZED  8/9-10/93 
^  SAMPLE 

METHANE 

CARBON  DIOXIDE 

OXYG04 

4 

71-CPT-GEO  DEPTHl 

0.0192 

838 

6.09 

71-8CPT-GEO  DEPTHl 

0.0212 

1224 

0.93  -Y 

7M7CPT-GEO  DEPTHl 

0.0044 

518 

8.68  ■X' 

TI-WCPT-GEO  DEPTH2 

0.0064 

607 

2.58  ^ 

71-1 8CPT-GE0  DEPTHl 

0.0007 

398 

6.80  ^ 

4 

71-18CPT-GEODEPTH2 

0.0017 

479 

2.78  ‘V 

71-19CPT-GEO  DEPTHl 

0.0564 

708 

2.50  ‘Y 

71 -19CPT-GEO  DEPTHl  DUP 

0.0552 

707 

0.81  -V 

71-23CPT-GEO  DEPTHl 

0.0001 

433 

6.91  \ 

71-29CPT-GEO  DEPTHl 

0.0007 

380 

4.67  -Y 

4 

71-29CPT-GEO  DEPTH2 

0.0541 

364 

2.52  V 

71-31CPT-GEO  DEPTHl 

0.0032 

51 1 

7.21  \ 

71-31CPT-GEO  DEPTH2 

0.0111 

603 

7.17  \ 

71-38CPT-GEO  DEPTHl 

0.0350 

897 

4.19  ^ 

71-39CPT-GEO  DEPTHl 

0.0141 

761 

1.70 

4 

71 -39CPT-GEO  DEPTHl  DUP 

0.0219 

1183 

1.42  " 

LOWER  UMfT  OF  QUANTITATION 

0.0009 

0.17 

0.29 

UPPER  UMIT  OF  QUANTITATION 

0.9445 

1521 

52.37 

UNITS  ARE  mg/L 


€  W4jfc. 


Page  1 


MAim 

TECH^b 


0 


Ref : 


93-TH9/vg 

93-PR9/vg 

93-LP5/vg 


August  17,  1993 


Dr  Don  Kampbell 

R.s.  Kerr  Environmental  Research  Lab 
U.S.  Environmental  Protection  Agency 
P.O.  Box  1198 
Ada,  OK  74820 

ATTENTION  OF;  Roger  L.  Cosby 
Dear  Don: 

Attached  are  the  results  of  14  Hill  AFB  samples  submitted  to 
ManTech  Environmental  as  part  of  Service  Request  #SF-0-l.  The 
samples  were  received  on  August  6  and  9,  1993,  and  analyzed  August 
6,  9,  10,  and  11,  1993.  The  methods  used  for  analysis  were  EPA 
methods  350,1,  353.1,  and  365.1  and  Water's  capillary 

electrophoresis  method  N-601.  Blanks,  spikes,  duplicates,  and 
known  AQC  samples  were  analyzed  along  with  the  samples  for  quality 
assurance. 

If  you  have  any  questions  concerning  these  results,  please 
feel  free  to  contact  us. 


Sincerely, 


Tim  Hensley 

Priscilla  Rhynes” 

Lynda  Pennington 


xc:  S.A.  Vandegrift 
J.L.  Seeley_^ 


MaifTech  Environmental  Technology.  Inc 


PO  Box  1 198,  Ada,  Oklahoma  74820  405  53Z  8800  FAX  405  332  8800  ext  235 
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Ref:  93-LP8/vg 

August  25,  1993 


Dr.  Don  Kampbell  . 

R.S^  Kerr  Environmental  Research  Lab 
U.S.  Environmental  Protection  Agency 
P.O.  Box  1198 
Ada,  OK  74820 

THRU :  S .  A .  Vandegr if t 

Dear  Don: 

Below  are  TOC  results  for  a  set  of  nine  aqueous  samples 
submitted  to  ManTech  Environmental  August  24,  1993  as  a  part  of 
Service  Request  #SF-0-5.  The  samples  were  analyzed  on  the  day  of 
receipt  using  RSKSOP-102.  Blanks,  duplicates,  and  )cnown  PE  samples 
were  analyzed  along  with  your  samples  for  quality  control. 

Please  note  that  sample  "82-MW-lO"  exhibited  an  immiscible 
phase  floating  on  the  surface  of  the  sample.  An  aligfuot  of  sample 
was  taken  from  below  this  phase  for  analysis  of  TOC. 

If  you  have  any  further  questions  concerning  this  data,  please 
•feel  free  to  contact  me. 


Sincerely, 

Lynda  Pennington 


xc:  R.L.  Cosby  - 
J.L.  Seeley,^ 
J.T,  Wilson  () 


Seunnle 

ma/L  TOC 

4  •  2  1 

82A 

82B 

2.1  J 

82C 

9.4  \ 

82C  Dup 

9.5 

82D 

8.1 ' 

82E 

1.7  " 

82F 

2.2  1 

82H 

2.2  ^ 

82-MW-lO 

27.8  ' 

82-MW-ll 

8.0  1 

82-M2-11 

Dup 

8.0  ' 

WP030  II 

14.0  1 

WP030  II 

T.V. 

14.0 

^  . 


MarfTech  Environmenol  Techtwiogy,  Inc 

P.O.  Box  1 198.  Ada,  Oklahonu  74820  405  332-8800  PAX  405-332-8800  exL  235 


71-CPT-GEO  Depth  1 
71-17CPT-GEO  Depth  1 
71-17CPT-GEO  Depth  2 
71-18CPT-GE0  Depth  2 
71-19CPT-GpO  Depth  1 
71-29CPT-GEO  Depth  1 
71-29CPT-GEO  Depth  2 
71-29CPT-GEO  Depth  2  Dup 
WP030  I 

71-31CPT-GEO  Depth  1 
71-31CPT-GEO  Depth  2 
71-38CPT-GEO  Depth  1 
71-38CPT-GEO  Depth  1  Dup 
WP030  I 

71-8CPT-GE0  Depth  1 
71-23CPT-GEO  Depth  1 
71-39CPT-GEO  Depth  1 
71-39CPT-GEO  Depth  1  Dup 
WP030  I 


« 


True  Value  of  WP030  I  =  8.6 


TECHmmm 


Ref: 


93'PR12/V9 

93-MW13/vg 


August  26,  1993 


Dr.  Don  Kanpbell 

R.S.  Kerr  environmental  Research  Lab 
U.8.  Environmental  Protection  Agei'iOy 
P.O.  SOX  1198 
Ada,  OK  74820 


THRU:  S.A.  Vandsgrift 


4*^ 


Dear  Don: 


Attached  are  the  results  of  10  microcosm  samples  submitted  to 
ManTech  Environmental  as  part  of  Service  Request  #SP-o-5.  The 
samples  were  received  on  August  24,  1993,  and  analysed  immediately. 
The  methods  used  for  analysis  were  BPA  methods  350.1,  353.1,  and 
365.1  and  Water's  capillary  electrophoresis  method  H>601.  Blanks, 
spikes,  duplicates,  and  known  AQC  samples  were  analyzed  along  with 
^e  samples  for  quality  assurance. 

If  you  have  any  questions  concerning  these  results,  please 
feel  free  to  contact  us. 


xc;  R.L.  Cosby  •/. 
J.L.  Seeley-d^ 
J.T.  Wilson  V 
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■g/1 

■g/1 

■g/1 

■g/1 

sample 

no:;  4-  tiO  jth) 

gl'- 

e2-A 

.14 

<.05 

.14 

170 

B2-B 

.25 

<.05 

.08 

163 

82-C 

.13 

<.05 

.24 

164 

82-C  Dup 

.20 

16} 

82-D 

.53 

.07 

-35 

198 

82-0  Dup 

.53 

.05 

82-E 

4.40 

<.05 

A 

a 

o 

77.1 

82-E  Dup 

78.3 

82-F 

7.41 

<•05 

<.os 

68.5 

82-F  Rep 

7.46 

<.05 

<.05 

71.8 

82-H 

2.12 

<.05 

<.05 

136 

MW-10 

9.16 

<.05 

6.26 

44.7 

MW-11 

.36 

.25 

3.77 

48.7 

AQC 

7.00 

9.65 

2.93 

176 

True  Value 

7.10 

9.80 

3.20 

172 

Spike  Rec. 

102% 

103% 

97% 

92% 

66.4  ^ 

76.9 

49.9 


193 


39.6 
39.0 

63.9 

67.9 

59.7  ^ 
63.2-^ 
97.6/ 
39.6 
42.0 


103% 
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Ref:  93-DK4/vg 
Septeaber  1,  1993 


^^Dr/’t)on  Kanpbell"^ 

Kerr  'Environmental  Research  Lab 
U.S.  Environmental  Protection  Agency 
P.O.  Box  1198 
Ada,  OK  74820 

THRU:  S.A.  Vandegrift  5^ 

Dear  Don: 

Please  find  attached  results  of  GC/MSD  analysis  of  Hill  AFB 
core  extracts  for  quantitation  of  Benzene,  Toluene,  Ethylbenzene 
(EB) ,  p-Xylene,  m-Xylene,  o-Xylene,  1,3,5-Trimethylbenzene  (1,3,5- 
TMB)  ,  1,2,4-Trlmethylbenzene  (1,2,4-TMB}  and  1, 2 , 3-Trimethylbenzene 
(1,2,3-TMB)  as  requested  under  Service  Request  #SF-0-5. 

The  analytical  method  was  a  modification  of  RSXSOP-124.  Cool 
(38*C)  on-column  injection  (0.5  pi)  was  used  with  electronic 
pressure  control  (EPC)  set  for  a  constant  flow  of  0.9  ml/mln.  A 
•  30M  X  0.25  mm  Restek  Stabllwax  (Crossbonded  Carbowax-PEG,  0.5  pm 

film)  capillary  GC  column  with  1  foot  long  X  0.53  xnm  ID  uncoated 
capillary  precolumn  was  used.  Quantification  was  based  on  two 
standard  curves:  A  low  level  curve  was  used  for  extract 

concentrations  In  the  range  0.01-1.0  pg/ml  (0.01,0.1,1.0  pg/ml) . 
The  second  curve  was  used  for  quantification  of  concentrations  >1.0 
(1,10,100,333  pg/ml). 

If  you  require  further  Information,  please  feel  free  to 
contact  me. 

Sincerely, 


David  A.  Kovacs 


xc:  R.L.  Cosby 

G.  Smith  ./ 
J.L.  Seeley^ 
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Ref:  93-DK8/vg 
October  21,  1993 


Dr.  Joto 

R.S.  Kerr  Environmental  Research  Lab 
U.S.  Environmental  Protection  Agency 
P.O.  Box  1198 
Ada,  OK  74820 

THRU?  S.A.  Vandegrlft^^ 

Dear  John: 

Please  find  attached  results  of  GC/MSD  analysis  of  Hill  AFB 
core  extracts  for  quantitation  of  Benzene,  Toluene,  Ethylbenzene 
(EB) ,  p-Xylene,  m-Xylene,  o-Xylene,  1,3,5-Trimethylbenzene  (1,3,5- 
TMB)  ,  1,2,4-Trimethylbenzene  (1,2,4-TMB)  and  1,2,3 -Trimethylbenzene 
(1,2,3-TMB}  as  requested  under  Service  Request  iSF-0-26. 

The  analytical  method  was  a  modification  of  RSKSOP-124.  Cool 
(38 *C)  on-column  injection  (0.5  ill)  was  used  with  electronic 
pressure  control  (EPC)  set  for  a  constant  flow  of  0.9  ml/mln.  A 
30M  X  0.25  mm  Restek  Stabilwax  (Crossbonded  Carbowax-PEG ,  0.5  im 
film)  capillary  GC  column  with  l  foot  long  X  0.53  mm  ID  uncoated 
capillary  precolumn  was  used.  Quantification  was  based  on  two 
standard  curves:  A  low  level  curve  was  used  for  extract 

concentrations  in  the  range  0.01-1.0  iig/nl  (0.01,  0.1,  1.0  iig/ml) , 
The  second  curve  was  used  for  quantification  of  concentrations  >1.0 
(1,  10,  100  /ig/ml) . 

If  you  require  further  information,  please  feel  free  to 
contact  me. 


xc:  R.L.  Cosby 
J.L.  Seeley 
G.  Smith 
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Ref:  93-RC16/vg 
October  20,  1993 


X>r.  John  Viiaon 

R.S.  Kerr  Environaental  Research  liab 
U.S.  Environmental  Protection  Agency 
Post  Office  Box  1198 
Ada,  OK  74820 

THRU:  S.A.  Vandegrift^^ 

Dear  John: 

Attached  is  a  report  of  the  data  generated  from  the  analyses 
of  14  sample  core  extracts  from  Hill  AFB,  UT.  The  extracts,  which 
were  submitted  under  Service  Request  fSF-0-26,  were  analyzed  for 
total  fuel  content  as  JP-4  jet  fuel  only.  The  reported  values  for 
fuel  carbon  were  computed  from  the  JP-'4  determinations.  I  have 
also  attached  a  report  of  the  quality  control  analyses  that  were 
performed  concurrently  with  the  sample  analyses. 

Data  quantification,  peak  identification,  component 
concentration  calculations,  and  dilution  factor  corrections  were 
performed  by  MAXIMA  chromatography  software.  JP>4  data  was 
quantified  with  a  7-point  external  standard  calibration  curve 
ranging  from  50  -  50,000  ng/Ml* 

The  Minimum  Detectable  Limit  (MDL)  for  JP-4  is  determined  by 
the  concentration  of  the  lowest  calibration  standard,  which  is  50 
ng/nl.  Since  the  MDL  is  determined  by  a  calibration  standard,  it 
may  also  be  defined  as  the  Minimum  Quantifiable  Limit  (MQL) .  It  is 
important  to  note  that  values  less  than  the  MQL  are  reported  in 
this  data  set,  but  cannot  be  considered  quantified  since  they  lie 
outside  the  range  of  the  standard  curve.  All  such  unquantified 
data  are  approximations  extrapolated  from  the  JP-4  standard  curve. 

The  samples  from  Service  Request ■fSF-0-2 6  had  an  average  mass 
of  15.23  g,  and  were  extracted  with  5.0  ml  of  methylene  chloride. 
For  simplicity's  sake,  I  have  assumed  complete  extraction  of  the 
sample's  contents  into  the  5.0  ml  of  solvent. 

In  order  to  compute  the  MQL  of  JP-4  in  the  average  sample 
core,  assume  the  following: 

Sample  mass  «  15.23  g 
Extract  vol\ime  ■  5.0  ml 
Extraction  efficiency  >  100% 

Determined  mass  of  JP-4  ■>  50  ng 
(in  1.0  Ml  of  extract) 

MjriTcd)  Emframncnal  TedwoloB'.  kc. 


r.aBailUti21Mai«l(M«tlaeMd)1Hai^lWl.NoflhCii^  919-S4»4&11  Fia919-$4HttS 


Computation  of  the  total  mass  of  JP-4  in  5.0  ml  of  extract  is 
as  follows:  . 

Consider  that  22.28  g  of  sample  was  extracted  with  the  5.0  ml 
aliquot  of  methylene  chloride  and  the  original  concentration  is 
computed  by  division  of  the  extracted  mass  of  JP-4  by  the  sample 
mass: 


2.  250  ua  -  16.41  nq/g 

15.23  g 

Therefore^  16.41  pg/g  (or  mg/kg,  or  ppm  if  you  prefer  either 
of  these  units)  is  the  Minimum  Quantifiable  Limit  (MQL)  of  JP-4 
determined  in  these  samples. 

It  should  be  realized  that  JP-4  determinations  are  based  on 
the  summation  of  multiple  peak  areas  detected  over  a  defined  period 
of  time  rather  than  the  area  of  a  specific  peak,  which  is  typical 
of  individual  fuel  component  determinations.  When  using  this 
method  of  determination,  it  is  entirely  possible  for  a  single  peak 
or  a  group  of  peaks  not  attributable  to  JP-4  to  register  enough 
area  to  be  mistakenly  represented  as  JP-4. 

Sample  extracts  were  received  from  Mark  Blankenship  on  October 
15,  1993.  Analyses  were  started  on  October  18,  1993,  and  concluded 
on  October  19,  1993.  Sample  extracts  and  quality  control  samples 
were  analyzed  according  to  RSKSOP-72,  Rev.  No.  1,  excepting  the 
modifications  listed  in  the  attached  outline. 

If  you  have  any  questions  concerning  this  report,  pleas? 
contact  me  at  your  convenience. 


xc:  R.L.  Cosby 
J.L.  Seeley 
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82  11 

1 

398.00 

338.00 

82  12 

1 

5870.00 

4990.00 

82  13 

10 

14800.00 

12600.00 

82  14 

1 

3770.00 

3200.00 

82  15 

1 

4330.00 

3680.00 

82  Z< 

1 

30.40 

25.80 

82  17 

1 

2.35 

2.00 

82  18 

1 

0.73 

0.62 

82  19 

1 

0.84 

0.72 

82  ZIO 

1 

0.86 

0.73 

82  Ill 

1 

0.83 

0.71 

82  112 

1 

0.88 

0.75 

82  Z13 

1 

1.24 

1.05 

82  114 

1 

0.98 

0.83 

•11  cone,  ara  ug/9  ^ 

JP-4  Fu*l  Carbon 
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NOTE:  all  reported  values  are  corrected  For  dilution  factors  where  applicable 
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Sampla  I.D.  Data  JP-4 

✓  ^ 

^  .  <1 


blk  M.C12 

180CT93 

1.70 

Mathod  blank 

2.21 

500  jp4 

^  0.00 

5000  jp4 

4  J.OO 

50000  jp4 

47400.00 

blk  M.C12 

210CT93 

2.96 

1000  jp4 

976.00 

10000  jp4 

9130.00 

» 


blk  M.C12  -  in«thyl.n.  chlorid.  aolv.nt  blank 
jp4  -  JP-4  fual  standard  (ng/ul) 
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HP5890  GC  /  OPERATING  CONDITIONS  ( 

A.  Instr.  ant  Control 

1.  Analyses:  "SH-2-JP4'‘ 

2.  Program;  "RWC-ASIO" 

3.  Calibration:  "DK-5-BTEX" 

B.  Temperature  Program 

1.  Initial  Temp  &  Time:  10*C  for  3.00  min 

2.  Level  1;  Rate  »  4*C/min  to  70 *C,  Final  Time  »  0.00 

3.  Level  2:  Rate  *  10*C/min  to  270 ‘C,  Final  Time  = 

2.00 

4.  Run  Time:  40.00  min 

5.  Oven  Ec[uilibration  Time:  1.00  min 

C.  Miscellaneous 

1.  Peak  Width:  0.02 

2.  Attentuation:  2^5 

3.  Chart  Speed:  0.50 

4 .  Threshold  «  0 

5.  Offset  «  10% 

II.  MAXIMA  PEAK  ITEGRATION 

A.  Peak  Detection  Parameters 

1.  Baseline  Points:  18 

2.  Filter  Window  (in  points):  13 

3.  Intg.  Sensitivity  (coarse):  5.00  /iV/sec 

4.  Intg.  Sensitivity  (fine):  5.00  /tV/sec 

B.  Peak  Rejection  Criteria 

1.  Minimum  Area:  2000  liV-sec 

2.  Minimum  Height:  300.0  nV 

3.  Minimum  Width:  3.00  sec 

C.  Integration  Events 


1. 

0.00: 

Disable  Peak  Skimming 

2. 

0.00: 

Disable  Peak  Detection 

3. 

5.00: 

Enable  Peak  Detection 

4. 

19.96: 

Set  Baseline 

5. 

21.74: 

Set  Baseline 

6. 

23.23: 

Set  Baseline 

7. 

26.20: 

Set  Baseline 

8. 

27.58: 

Set  Baseline 

9. 

28.66: 

Set  Baseline 

10. 

30.20: 

Set  Baseline 

11. 

32.81: 

Set  Baseline 

IV.  MAXIMA  DATA  ACQUISITION 

A.  Preacquisition  Delay:  5.00  min 

B.  Duration:  35.00  min 

C.  Rate:  3.00  points/sec 

D.  Run  Time:  40.00  min 

V.  MAXIMA  CALIBRATION  CURVES 
A.  JP-4 

1.  Calibration  Range  =  50  -  50,000  ng/Ml 

2.  Summation  of  all  peaks  detected  from  5.00  -  40.00 
minutes 
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Hill 

AFB  Field  Data  Number  2 

Sample 

Depth  (ft) 

OVM 

82  1-14  TO  82  1-8 

13.8-16.28 

2 

82  1-7 

16.28-16.64 

13 

82  1-6 

16.64-17.00 

81 

8a  1-5 

17.0-17.36 

257 

82  1-4 

17.36-1772 

181 

82  1-3 

17.72-1808 

137 

82  1-2 

1808-18.44 

150 

82  I-l 

18.44-18.80 

143 

82  1-27 

18.8-19.12 

397 

82  1-26 

19.12-19.45 

301 

82  1-25 

19.45-19.77 

136 

82  1-24 

19.77-20.09 

176 

82  1-23 

20.09-20.42 

78 

82  1-22 

20.42-20.74 

87 

82  1-21  TO  82  1-19 

20.74-21.71 

92.33 

82  1-18 

21.71-22.03 

296 

82  1-17 

22.03-22.35 

357 

82  1-16 

22.35-22.68 

293 

82  1-15 

22.68-23.00 

270 

82  1-39 

23.0-23.2 

255 

82  1-38 

23.2-23.4 

145 

82  1-37 

23.4-23.76 

330 

82  1-36 

23.76-24.12 

239 

82  1-35 

24.12-24.48 

74 

82  1-34 

24.48-24.89 

68 

82  1-33 

24.89-25.20 

311 

82  1-32 

25.20-25.56 

236 

82  1-31 

25.56-25.92 

249 

82  1-30  TO  82  1-28 


25.92-27.00 


84 
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Hill  AFB  Field  Data  Number  2 


Sample 

Depth  (ft) 

JP-4  (mg/kg) 

82  1-14  TO  82  1-8 

13.8-16.28 

1.2  to  0.73 

82  1-7 

16.28-16.64 

2.4 

82  1-6 

16.64-17.00 

30.4 

8a  1-5 

17.0-17.36 

5330  and  4330 

82  1-4 

17.36-17.72 

3770 

82  1-3 

17.72-18.08 

14800 

82  1-2 

18.08-18.44 

5870 

82  I-l 

18.44-18.80 

398 

82  1-27 

18.8-19.12 

67.30 

82  1-26 

19.12-19.45 

276.00 

82  1-25 

19.45-19.77 

17.60 

82  1-24 

19.77-20.09 

14.30 

82  1-23 

20.09-20.42 

24.00 

82  1-22 

20.42-20.74 

17.90 

82  1-21  TO  82  1-19 

20.74-21.71 

12.96 

82  1-18 

21.71-22.03 

720.00 

82  1-17 

22.03-22.35 

1290.00 

82  1-16 

22.35-22.68 

385.00 

82  1-15 

22.68-23.00 

1190.00 

82  1-39 

23.0-23.2 

485.00 

82  1-38 

23.2-23.4 

8.06 

82  1-37 

23.4-23.76 

1370.00 

82  1-36 

23.76-24.12 

4.20 

82  1-35 

24.12-24 .48 

4.96 

82  1-34 

24.48-24.89 

2.87 

82  1-33 

24.89-25.20 

4.43 

82  1-32 

25.20-25.56 

3830.00 

82  1-31 

25.56-25.92 

834.00 

82  1-30  TO  82  1-28 

25.92-27.00 

5.96 

Hill 

AFB  Field  Data  Number  2 

Sample 

Depth  (ft) 

TPH  (mg/kg) 

82  1-14  TO  82  1-8 

13.8-16.28 

<10 

82  1-7 

16.28-16.64 

138 

82  1-6 

16.64-17.00 

139 

8a  1-5 

17.0-17.36 

3530 

82  1-4 

17.36-17.72 

11500 

82  1-3 

17.72-18.08 

28300 

82  1-2 

18.08-18.44 

5160 

82  I-l 

18.44-18.80 

6080 

82  1-27 

18.8-19.12 

<10 

82  1-26 

19.12-19.45 

<10 

82  1-25 

19.45-19.77 

<10 

82  1-24 

19.77-20.09 

<10 

82  1-23 

20.09-20.42 

<10 

82  1-22 

20.42-20.74 

<10 

82  1-21  TO  82  1-19 

20.74-21.71 

<10 

82  1-18 

21.71-22.03 

276 

82  1-17 

22.03-22.35 

856±80 

82  1-16 

22.35-22.68 

<10 

82  1-15 

22.68-23.00 

643 

82  1-39 

23.0-23.2 

<10 

82  1-38 

23.2-23.4 

<10 

82  1-37 

23.4-23.76 

340 

82  1-36 

23.76-24.12 

<10 

82  1-35 

24.12-24.48 

<10 

82  1-34 

24.48-24.89 

<10 

82  1-33 

24.89-25.20 

<10 

82  1-32 

25.20-25.56 

410±256 

82  1-31 

25.56-25.92 

<10 

82  1-30  TO  82  1-28 


25.92-27.00 


<10 


Hill  AFB  Field  Data  Number  2 


Sample 

Depth  (ft) 

82  D-11 

20.0-20.3 

82  D-10 

20.3-20.6 

82  D-9 

20.6-20.9 

82  D-8 

20.9-21.2 

82  D-7 

21.2-21.5 

82  D-6 

21.5-21.8 

82  D-5 

21.8-22.1 

82  D-4 

22.1-22.4 

82  D-3 

22.4-22.8 

82  D-2 

22.8-23.2 

82  D-1 

23.2-23.8 

NS 

23.8-24.0 

82  D-25 

24.0-24.1 

82  D-24 

24.1-24.4 

82  D-23 

24.4-24.7 

82  D-22 

24.7-25.0 

82  D-21 

25.0-25.3 

82  D-20 

25.3-25.6 

82  D-19 

25.6-25.9 

82  D-18 

25.9-26.2 

82  D-17 

26.2-26.5 

82  D-16 

26.5-26.8 

82  D-15 

26.8-27.0 

82  D-14 

27.0-27.3 

82  D-13 

27.3-27.6 

82  D-12 

27.6-27.8 

NS 

27.8-28.0 

82  D-40 

28.0-28.2 

82  D-39 

28.2-28.5 

82  D-38 

28.5-28.8 

( 


( 


Hill  AFB  Field  Data  Number  2 


Sample 

Depth  (ft) 

JP-4  (mg/kg)  I 

82  D-11 

20.0-20.3 

1 

82  D-10 

20.3-20.6 

1 

82  D-9 

20.6-20.9 

1 

82  D-8 

20.9-21.2 

82  D-7 

21.2-21.5 

82  D-6 

21.5-21.8 

0.76 

82  D-5 

21.8-22.1 

0.81 

82  D-4 

22.1-22.4 

79.60 

82  D-3 

22.4-22.8 

1.93 

82  D-2 

22.8-23.2 

82  D-1 

23.2-23.8 

1.12 

NS 

23.8-24.0 

82  D-25 

24.0-24.1 

1.69 

82  D-24 

24.1-24.4 

77.10 

82  D-23 

24.4-24.7 

572.0 

82  D-22 

24.7-25.0 

2.22 

82  D-21 

25.0-25.3 

1.83 

82  D-20 

25.3-25.6 

82  D-19 

25.6-25.9 

2.72 

82  D-18 

25.9-26.2 

1.92 

82  D-17 

26.2-26.5 

0.56 

82  D-16 

26.5-26.8 

2.67 

82  D-15 

26.8-27.0 

2.41 

82  D-14 

27.0-27.3 

3.25 

82  D-13 

27.3-27.6 

3.38 

82  D-12 

27.6-27.8 

3.09 

NS 

27.8-28.0 

82  D-40 

28.0-28.2 

6 . 12 

1  82  D-39 

28.2-28.5 

4.12 

% 


» 


» 


» 


Sample 

Depth  (ft) 

82  D-11 

20.0-20.3 

82  D-10 

20.3-20.6 

82  D-9 

20.6-20.9 

82  D-8 

20.9-21.2 

82  D-7 

21.2-21.5 

82  D-6 

21.5-21.8 

82  D-5 

21.8-22.1 

82  D-4 

22.1-22.4 

82  D-3 

22.4-22.8 

82  D-2 

22.8-23.2 

82  D-1 

23.2-23.8 

NS 

23.8-24.0 

82  D-25 

24.0-24.1 

82  D-24 

24.1-24,4 

82  D-23 

24.4-24.7 

82  D-22 

24.7-25.0 

82  D-21 

25,0-25.3 

82  D-20 

25.3-25,6 

82  D-19 

25.6-25.9 

32  D-18 

25.9-26.2 

82  D-17 

26.2-26.5 

82  D-16 

26.5-26.8 

82  D-15 

26.8-27.0 

82  D-14 

27.0-27.3 

82  D-13 

27,3-27.6 

82  D-12 

27.6-27.8 

NS 

27.8-28.0 

82  D-40 

28.0-28.2 

82  D-39 

28.2-28.5 

Hill  mFB  Field  Data  Number  2 


TPH  (ms /kg) 


Hill  AFB  Field  Data  Number  2 


Sample 

Depth  (ft) 

82  C-1 

14.0 

82  C-2 

13.5 

82  C-3 

18.1 

82  C-4 

17.8 

82  C-5 

17.5 

82  C-6 

17.2 

82  C-1 

16.9 

82  C-8 

16.6 

82  C-9 

16.3 

82  C-10 

16.0 

82  C-11 

15.7 

82  C-12 

15.4 

82  C-13 

22.9 

82  C-14 

22.6 

82  C-15 

s)cipped 

82  C-16 

22.3 

82  C-17 

22.1 

82  C-18 

broke 

82  C-19 

22.0 

82  C-20 

21.7 

82  C-21 

21.55 

82  C-22 

21.4 

82  C-23 

21.1 

82  C-24 

20.8 

82  C-25 

20.5 

82  C-26 

20.2 

( 


% 


1  Hill  AFB  Field  Data  Number  2  | 

1  Sample 

Depth  (ft) 

JP-4  (mg/kg)  | 

1  82  C-1 

14.0 

11 

1  82  C-2 

13.5 

82  C-3 

18.1 

82  C-4 

17.8 

82  C-5 

17.5 

82  C-6 

17.2 

82  C-7 

16.9 

82  C-8 

16.6 

82  C-9 

16.3 

82  C-10 

16.0 

82  C-11 

15.7 

82  C-12 

15.4 

82  C-13 

22.9 

82  C-14 

22.6 

0.62 

82  C-15 

skipped 

82  C-16 

22.3 

1.01 

82  C-17 

22.1 

82  C-18 

broke 

82  C-19 

22 . 0 

638.0 

82  C-20 

21.7 

593.0 

82  C-21 

21.55 

698.0 

82  C-22 

21.4 

820.0 

82  C-23 

21.1 

26.0 

82  C-24 

20.8 

1.02 

82  C-25 

20.5 

2.88 

82  C-26 

20.2 

1.95 

» 


» 


» 


I 


» 


( 


{ 


1  Hill  AFB  Field  Data  Number  2  | 

1  Sample 

Depth  (ft) 

TPH  (mg/kg)  | 

1  82  C-1 

14.0 

82  C-2 

13.5 

82  C-3 

18.1 

1  82  C-4 

17.8 

1  82  C-5 

17.5 

1  82  C-6 

17.2 

1  82  C-7 

16.9 

82  C-8 

16.6 

82  C-9 

16.3 

82  C-10 

16.0 

82  C-11 

15.7 

82  C-12 

15.4 

82  C-13 

22.9 

82  C-14 

22.6 

<10 

82  C-15 

skipped 

82  C-16 

22.3 

<10 

82  C-17 

22.1 

<10 

82  C-18 

broke 

82  C-19 

22.0 

444 

82  C-20 

21.7 

580±14 

82  C-21 

21.55 

173 

82  C-22 

21.4 

352 

82  C-23 

21.1 

<10 

82  C-24 

20.8 

<10 

82  C-25 

20.5 

<10 

82  C-26 

20.2 

<10 

ay -til  cKU'i  lOKtKL  -  Hda.  uk 


lu 


/ 


r 

SF-0-5  DATA 

ANALYZED  8/25/93 

SA^?LE 

MEmWE 

CARBON  DJOOJE 

GJCVQB^ 

82A 

0.001 

373 

1.358  / 
1.911/  / 
1.514  y 
2.266  / 
6.396  / 
2.110  / 
7.072  / 
2.539  / 
1.585  ' 

82B 

0.001 

409 

82C 

0.002 

624 

820 

NO 

747 

82E 

NO 

295 

82F 

0.019 

453 

82H 

KO 

424 

82-MW-10 

0.004 

640 

82-MW-11  REP1 

0.117 

726 

82-MW-11  REP2 

0.095 

822 

2.107  ^ 

LOWER  LIMITS  OF  QUANTITATION: 

0.001 

UNITS  ARE 


0.169 


Page  1 


0.275 


7:>lbt>bbfey44 


P.0i! 


n 


TOTPIL  P.02 


•  4 


Dec-29-1993  15:42  FROM  RSKERL  -  fida.  OK 


( 


TO 


( 


73038318208  P.04 


Ref:  93-IJ>27/vg 
Novenber  16,  1993 


Dr.  Don  Kempbell 

R.s.  Kerr  Environmental  Research  Lab 
D.S.  Eiivironmental  Protection  Agency 
P.o.  Box  1198 
Ada,  OK  74820 

THRU:  S.A.  Vandegrift 

Dear  Don: 

TOC  results  follow  for  nine  samples  submitted  under  Service 
Request  #SF-0-27.  The  samples  were  received  November  10  and  stored 
at  6*C  until  November  IS  when  analyses  were  done  using  RSKSOP-102. 
Blanks,  duplicates,  and  known  AQC  samples  were  analyzed  ^long  with 
your  samples  for  quality  control. 


mq/L  TOC 

82  A 

2.2 

82  B 

3.1 

82  C 

6.0 

82  0 

5.2 

82  D  Dup 

5.3 

82  E 

1.9 

82  F 

1.9 

82  H 

1.6 

MW-10 

5.3 

MW-ll 

4.0 

MW-11  Dup 

3.8 

WP030 

13.6 

WP030  T.V. 

14.0 

Sincerely, 

Lynda  Pennington 


xc: 


R.L.  Cosby 
J.L.  Seeley 
J .  Wilson 


McfTch  Ewiwnwtnal  Tednelogr,  he 

P.aBcstUll2mii«feOift^a>adi1Hm^rBt,NaeQB«emZ77»  919-$4»06ll  HX  919-$4946£s 


r EC-29-1993  15:42  FROM  RSKERL  -  flda.  OK 


TO 


( 


MAMWmWtg 

TECHi'ifKmm 


( 


73038318208  P.05 


Ref:  93-PR48/vg 

November  16,  1993 


Dr.  Don  Xampbell/Dr.  John  Wilson 
R.s.  Kerr  Environmental  Research  Lab 
D.8.  Environmental  Protection  Agency 
P.O.  Box  1198 
Ada,  OK  74820 

THRU:  S.A.  Vandegrlft 

Dear  Don/ John: 

Attached  are  the  results  of  9  Hill  AFB  samples  submitted  to 
ManTech  Environmental  as  part  of  Service  Request  #SF“0-27.  The 
samples  were  received  on  November  10,  1993,  and  analyzed  November 
11,  12,  and  15.  The  methods  used  for  analysis  were  EPA  methods 
353.1  and  365.1  along  with  Water's  capillary  electrophoresis  method 
N-601.  Blanks,  spikes,  duplicates,  and  known  AQC  samples  were 
analyzed  along  with  the  samples  for  quality  ass\irance. 

If  you  have  any  questions  concerning  these  results,  please 
feel  free  to  contact  me. 


xc:  R.L.  Cosby 
J.L.  Seeley 


t 


Maflfedi  EWlMiiaaiai  T«tnoloBr.  be 

PQBKlnl3,21>i■lgkOr^eKenth7Kta|letafc,NanbC«cibBZ77D9  919-S4^lt  FAX9t9-54MttS 


l-KU-l  RbKERL  -  Hda.  OK 


73038318208  P.06 


■g/1 

■g/1 

■g/1 

■g/1 

BO  g  t  MO'stg). 

.£1- 

T-F 

82  A 

.08 

159 

60.5 

.06 

82  B 

.37 

144 

72.2 

.06 

82  C 

.08 

109 

17.2 

.95 

82  D 

.13 

151 

116 

.12 

82  £ 

5.61 

76.4 

65.8 

.10 

82  F 

5.07 

60.2 

55.5 

.06 

82  F  Dup 

5.06 

60.7 

55.0 

.06 

82  B 

2.01 

104 

55.7 

.08 

Mff  10 

17.4 

33.9 

53.1 

.86 

MW  10  Dup 

17.1 

MW  11 

.17 

29.5 

94.1 

3.95 

MW  11  Dup 

3.96 

AQCWP030 

7.24 

176 

38.5 

1.56 

True  Value 

7.10 

178 

42.0 

1.60 

Spike  Recovery 

104% 

97% 

98% 

106% 

DtC-29-1993  15:43  FROM  RSKERL  -  ftda.  OK 


TO 


( 


SF-0-27  DATA 


73038318208  P.07 


I 


0 

^  ANALYZED  11/10/93 


SAMPLE 

METHANE 

CARBON  DKDXIDE 

82A 

0.001 

530 

82B 

ND 

482 

82C 

0.002 

733 

82D 

ND 

1122 

82E 

ND 

452 

82F 

0.006 

552 

82H 

ND 

513 

MW-10 

0.001 

590 

MW-11 

0.022 

914 

LOWER  UMITS  OF  QUAfiTrTATION 

0.001  0.17 

UPPER  UMrrS  OF  CaUANTITATION 

0.940  1519 


I 


% 


I 


I 


UNITS  ARE  mg/L 


» 


I 


Page  1 
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D6C-29-1993  15:43  FROI  RSKERL  -  fida,  OK 


TO 


73038318206 


P.08 


nuAmmmii 

TECHmawi 


Ref:  93-BN27/vg 

December  2,  1993 

Dr.  John  Wilson 

R.S.  Kerr  Environmental  Research  Lab 
D.S.  Environmental  Protection  Agency 
P.O.  Box  1198 
Ada,  OK  74820 

THRU;  S.A.  Vandegriftf^ 

Dear  John: 

Below  find  results  for  methane  on  the  Hill  AFB  sa*  e  as  per 
Service  Request  #SF-0-35.  The  sample  was  received  on  ^  aber  19, 
1993  and  analyzed  on  November  23,  1993.  The  sample  was  p  spared  as 
described  in  the  paper  "Dissolved  Oxygen  and  Methane  in  Wgter  by  a 
GC  Headspace  Equilibration  Technique",  by  Kampbell  et.al.,  in 
International. Journal  of  Environmental  Analytical  Chemistry,  volume 
36,  pp.  249-257.  Analysis  and  calculation  of  methane  was  performed 
as  per  RSKSOP-147. 

Kethaae  conoentration 
EPA  82-1  0.68  mig/L 

If  you  have  any  questions,  please  feel  free  to  see  me. 

Sincerely, 

Bryan  Newell 

xc:  R.L.  Cosby  i 


J 


J.L.  Seeley 


% 


0 


MstTech  EiMranmeraal  Technolos;  Inc 


Ra  Box  12313. 2  T{to)gkM^ltaeaithllun()ePaik,Nai4iCin<itti  27709  919-S<9‘<l6n  FAX  919-549^5 


FEB-20-1994  09:20 


USEPO  RSKERL-fiDfi  SSB/SPB 


405  436  8703 


ROBERT  S.  KERR  ENVIRONMENTAL  RESEARCH  LABORATORY 
UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 
SUBSURFACE  PROCESSES  BRANCH 
P.O.  BOX  1198 
ADA.  OKLAHOMA  74820 

FAX  NUMBER:  405/436^703 


DATE: 

NUMBER  OF  PAGES  (Including  cover  sheet):  S 


PHONE:  3  /^3 

FAX:  ^ 


FROM: 


PHONE:  -  ^S'3oZ 


-S«/W  — 

^2~e 


COMMENTS/MESSAGE:  ^ ^ 


FEB-2e-1994  09:21 


USEPfi  RSKERL-#M)«  SSB^SPB 


405  436  8703  8.82 


(  1 


MAIWiimVMla 

TEmmimm 


R®f;  94-LP9/rc 
February  22,  1994 


Dr.  John  Wilson 

R.S.  Kerr  Environnental  Research  Lab 
U.S.  Environmental  Protection  Agency 
Post  Office  Box  1198 
Ada,  OK  74820 

THRU:  S.A.  Vandegrift  ^4/ 

Dear  John: 

Attached  are  TOC  results  for  a  set  of  four  soils  submitted  to 
ManTech  Environmental  February  14,  1994  under  Service  Request  #  SF- 
0-46.  The  method  used  for  these  determinations  was  RSKSOP-120. 
The  soil  sample  labeled  "82E-15"  was  subsampled  in  a  glove  box  to 
maintain  anaerobic  conditions  in  the  jar. 

A  Leco  standard  soil  was  analyzed  along  with  your  samples  for 
quality  control. 

If  you  have  any  questions  concerning  this  data,  please  feel 
free  to  ask  me. 

Sincerely, 


Lynda  Pennington 


xc:  R.L.  Cosby 
J.L.  Seeley 


MariTcch  EiMrwuncntal  TechnoJogir,  Inc. 

P.O.  Box  12313, 2  TVu»isleI»tKKcseiichTrtan|lePafl^  North  Caro»lna277W  919-5494611  FAX  919-5494665 


FEB-2e-1994 

09:21  USEPfl  RSKERL- 

( 

-fiDO  SSB/SPB 

( 

405  436  8703  P.03 

Soil  Filtrate 

Solids 

Total  soil 

NeaB  ±  1  ad 

\  atg. 

%  o.c 

%  O.C. 

soil  \  TOC 

a2E-12-l 

.007 

.046 

.053 

82E-12-2 

.009 

.056 

.065 

.069  ±  .019 

82E-12-3 

.007 

.083 

.090 

82E-14-1 

.007 

.074 

.081 

82E-14-2 

.006 

.062 

.068 

.070  ±  .011 

82E-14-3 

.006 

.054 

.060 

82E-15-1 

.014 

.071 

.085 

82E-15-2 

.018 

.074 

.092 

.087  ±  .004 

82E-15-3 

.012 

.073 

.085 

82E-17-1 

.011 

-101 

.112 

82E-17-2 

.011 

.078 

.089 

.094  ±  .017 

82E-17-3 

.012 

.068 

.080 

LECO  STD 

SOIL 

1.022 

1.034 

LEGO  STD 

SOIL  T.V. 

1.00  ±  .04 

TQTftL  P.03 


FEB-2e-1994  29:21 


USEPfl  RSKERL-ODfi  SSB^SPB 


405  436  0703  P.03 

) 


» 


soil 

rlitrato 

Solids 

Total  Soil 

Maaa  ±  i  sd 

T 

%  o«c 

%  o.c. 

soil  %  TOG 

82E-12-1 

.007 

.046 

.053 

82E'12>2 

.009 

.056 

.065 

.069  ±  .01? 

82E-12-3 

.007 

.083 

.090 

82E-14-1 

.007 

.074 

.081 

82E-14-2 

.006 

.062 

.068 

.070  ±  .011 

82E-14-3 

.006 

.054 

.060 

82B-15-1 

.014 

.071 

.085 

82E-15-2 

.018 

.074 

.092 

.087  ±  .004 

82E-15-3 

.012 

.073 

.085 

82E-17-1 

.011 

.101 

.112 

82E-17-2 

.011 

.078 

.089 

.094  ±  .017 

82E-17-3 

.012 

.068 

.080 

LEGO  STD  SOIL 

1.022 

1.034 

LEGO  STD  SOIL  T.V. 

1.00  ± 

.04 

I 


I 


I 


I 


TOTPL  P.03 


$ 
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USGPft  RSKERL-flDft  SSB/^B 


405  436  8703  P.01 


ROBERf  S.  KERR  ENVIRONMENTAL  RESEARCH  LABORATORY 
UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 
SUBSURFACE  PROCESSES  BRANCH 
V  P.O.  BOX  1198 
ADA.  OKLAHOMA  74820 

FAX  NUMBER:  405/438-8703 


DATE: 

NUMBER  OF  PAGES  (Including  cover  sheet):  ^8^ 


PHONE:  ^  op 

FAX:  3^3-  ^ 


FROM: 

PHONE:  ^ 


COMMENTS/MESSAGE: 


PlPR-04-1994  15: 18 


USEPfl  RSKERL-ADfi  SSB-^B 


405  436  0703  P.02 


0 

\ 


MAWAi’Mimi 


Ref:  93-BBlB 
Movenber  2A,  1993 


rohn  Bfiijion; 

'H.S.  Kerr  Envirbnnsntal  Research  Z«ab 
U.S.  Environmental  Protection  Agency 
P.O.  Box  1198 
Ada,  OX  74820  ^ 

THRO:  S.A.  Vandegrift^^ 


Dear  John: 

As  requested  in  Service  Request  #  SF-0-35,  headspace  GC/HS 
analysis  of  2  water  samples  for  BTEXXXTMB  compounds  was  completed. 
The  samples  were  received  on  November  19,1993  and  analyzed  on 
November  23,  1993.  RSKSOP-158  (Determination  of  Volatile  Aromatic 
Compounds  and  Tert^Butylmethylether  in  Water  by  Automated  Headspace 
Gas  Chromatography /Mass  Spectrometry  (Saturn  II  Ion  Trap  Detector) 
was  used  for  this  analysis. 

An  internal  standard  calibration  method  was  established  for 
the  9  aromatic  compounds.  The  standard  curves  were  prepared  using 
concentrations  of  1.0  to  4000  ppb.  The  lover  quantitation  limits 
were  0.5  ppb. 

The  samples  were  analyzed  undiluted  and  were  prepared  by 
adding  10  ml  of  sample  to  a  headspace  vial  containing  2  g  of  sodium 
chloride  (NaCl) .  8  pi  of  125  pg/ml  f  luorobenzene  was  added  to  this 

10  ml  liquid  volume  before  the  vial  was  capped. 

A  quantitation  report  for  the  samples  and  a  QC  standard  is 
presented  in  Table  1. 

If  you  should  have  any  questions,  please  feel  free  to  contact 

me. 


,4/ 


I 


I 


I 


» 


Sincerely,  ^ 

iP,  S^(U^ 

Bradley  D.  Black 


xc: 


R.L. 

G.B. 

D.O. 

J.L. 


Cosby 

Smith 

Fine 

Seeley 


Mifflteh  Eiwtauantd  Tcdimloe;  Inc 

fiaBogilBU,21hii«kI>iAc.a»dinii«)ePiiiNar*(:ira^  FJa9l9^>^ 
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Table  1.  Quantitation  Report  for  SR#  SF-0-35. 

Concentration  -  ppb 
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QC  =  Quality  Control  Standard  - =  Below  Quantitation  Limit  (0.5  ppb) 
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TECHiUmm 


Ref:  93-BII27/V9 

Deceober  2 ,  1993 


fXilson 

r  Kerr  SnvlronDental  Research  Lab 
U.S.  Envlroimental  Protection  Agency 
P.O.  Box  1198 
Ada,  OK  74820 

THRO:  S.A.  Vandegrift 


Dear  John: 


Belov  find  results  for  sethane  on  the  Hill  AFB  saaple  as  per 
Service  Request  #SF-0‘-3S.  The  sample  was  received  on  November  19, 
1993  and  analyzed  on  November  23,  1993.  The  sample  was  prepared  as 
described  in  the  paper  "Dissolved  Oxygen  and  Methane  in  Hater  by  a 
GC  Headspace  Equilibration  Technique",  by  Kampbell  et.al.,  in 
International  Journal  of  Environmental  Analytical  Chemistry,  volume 
36,  pp.  249*^257.  Analysis  and  calculation  of  methane  was  performed 
as  per  RSKSOP-147. 

aw.l9  MetJ&ftBg-  gohOflatrJitign 

EPA  82-X  0.68  mg/L 

If  you  have  any  questions,  please  feel  free  to  see  me. 

Sincerely,  » 

Bryan  Newell 


xc: 


R.L. 

J.L. 


Cosby 

Seeley 


lOdltdi  EoiiramaBl  TtdinokB:  to 


IU4emii21toefe0itolbwd)W»|)e?iik.Nc(ecaiidtaZ7^  F«919-Se4tf5 
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MAnfimmti 

ncHiumn’M 


Jl0f:  93>BH23/vg 
November  15,  1993 


Dr.  Don  Xampbell 

R.S.  Kctrr  Environmental  Research  lab 
U.S.  Environmental  Protection  Agency 
Post  Office  Box  1198 
Ada,  OK  74820 

THRU:  S.A.  Vandegrift^^ 

Dear  Don: 

Find  attached  results  for  methane  and  carbon  dioxide  on  Hill 
AFB  samples  as  per  Service  Request  #SF>0'>27.  Sandies  vere  received 
and  analyzed  on  November  10,  1993.  Samples  vere  prepared  as 
described  in  the  paper  "Dissolved  Oi^gen  and  Methane  in  Water  by  a 
GC  Headspace  Equilibration  Technique* ,  by  Kampbell  et  al . ,  in 
International  Journal  of  Environmental  Analytical  Chemistry.  Volume 
36,  pp.  249'-‘257.  Analysis  and  calculations  of  carbon  dioxide  was 
performed  as  per  RSKSOP-114,  and  analysis  and  calculations  of 
methane  was  performed  as  per  RSKSOP*'147. 

If  you  have  any  questions,  please  feel  free  to  see  me. 


Sincerely, 

Bryan  Newell 


R. L.  Cosby 
J.L.  Seeley 
J.T.  Wilson 
M.C.  Cook 


EntauDoal  Tdioofagr,  he 

PaBnlQ1121H«!«kMK.IaeMeite^Fia)MiCa«llmZnn  919-$e46n 
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SF-0-27  DATA 


ANALYZED  11/10/93 


SAMPLE 

METHANE 

CARBON  OtOODE 

ezA 

0.001 

530 

82B 

ro 

462 

82C 

0.002 

733 

820 

M) 

1122 

82E 

ND 

452 

82F 

0.006 

552 

82H 

rc 

513 

MW-10 

0.001 

590 

MW-11 

0.022 

914 

ER  UMITS  OF  QUANTITATION 

.001 

0.17 

UPPER  LIMITS  OF  QUANTITATION 

0.940 

UNITS  ARE  mg/L 


1519 


Page  1 
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TBCHminum 


Ref:  93-PR48/va 


Movuib«r  16 «  1993 


Dr.  Don  Xaa^bell/Dr.  John  Wilson 
R.S.  Kerr  Environaentel  Research  Lab 
U.S.  Environmental  Protection  Agency 
P.O.  Box  1198 
Ada,  OX  74820 


THRU:  S.X.  Vandegrift 


Dear  Don/John: 


Attached  are  the  results  of  9  Hill  AFB  samples  submitted  to 
HwTech  Environmental  as  part  of  Service  Request  #SP-0-27.  The 
samples  were  received  or.  November  10,  1993,  and  analyzed  November 
11,  12,  and  15.  The  methods  used  for  analysis  were  EPA  methods 
353.1  and  365.1  along  with  Water's  capillary  electrophoresis  method 
N-601.  Blanks,  spikes,  duplicates,  and  known  AQC  samples  vers 
analyzed  along  with  the  samples  for  quality  assurance. 


If  you  have  any  questions  concerning  these  results,  please 
feel  free  to  contact  me. 


I  I 


Sizx^^ely, 


Priscilla  Rhynei 


xc:  R.L.  Cosby 
J.L.  Seeley 


liidikli  IMnaBoal  Tedaokiii:  I 


eata tail :ite«kI)iKlaaidi1hsi|b hit NoSCMoltai 27709  919-sedlI  nX919-$4»4ttS 
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■g/1 

igy/x 

■g/1 

■g/1 

BMBla  MO~j 

*  MO’jIM) 

-X=£- 

82  A 

.08 

159 

60.5 

.06 

82  B 

.37 

144 

72.2 

.06 

82  C 

.08 

109 

17.2 

.95 

82  0 

.13 

151 

116 

.12 

82  E 

5.61 

76.4 

65.8 

.10 

82  F 

5.07 

60.2 

55.5 

.06 

82  F  Dup 

5.06 

60.7 

55.0 

.06 

82  H 

2.01 

104 

55.7 

.08 

MW  10 

MW  10  Dup 

17.4 

17.1 

33.9 

53.1 

.86 

MW  11 

MW  11  Dup 

.17 

29.5 

94.1 

3.95 

3.96 

AQCWP030 

7.24 

176 

38.5 

1.56 

True  Value 

7.10 

178 

42.0 

1.60 

Spike  Recovery 

104% 

97% 

98% 

106% 

4 


I 


> 


» 


» 
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MAinmmut 


R«f:  93-LP27/vg 
MovaiBb«r  16,  1993 


Or.  Don  Xa^pbell 

R.8.  Xarr  Xnviroiuiental  Resftareh  XAb 
U.s.  Bnvlroiaantal  Protection  Agoncy 
P.O.  Box  1198 
Ada,  OK  74820 

THRDs  S.A.  Vandagrlft 

Dear  Don: 

TOC  results  follow  for  nine  samples  submitted  under  Service 
Request  fSF<-0<-27.  The  samples  were  received  November  10  and  stored 
at  6*C  until  November  15  when  analyses  were  done  using  RSXSOP-102. 
Blanks,  duplicates,  and  known  AQC  samples  were  analyzed  along  with 
your  samples  for  quality  control. 


Smw^I m 

R?/It  TOC 

82  A 

2.2 

82  B 

3.1 

82  C 

6.0 

82  D 

5.2 

82  0  DUp 

5.3 

82  S 

1.9 

82  P 

1.9 

82  B 

1.6 

lfW‘10 

5.3 

MW-11 

4.0 

KW-11  Dup 

3.8 

WP030 

13.6 

HP030  T.V. 

14.0 

Sincerely, 

Lynda  Pennington 


xc:  R.L.  Cosby  . 
J.L.  Seeley.^ 
a.  Wilson  7 


Maflkh  toeanwal  ndwlap  iHc _ _ 

eaBHmil2maiiclblM«,hneiHa«iirAta*CMllmr7D9  91»44»«n  ri«9t9-S4HtfS 
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TECHmUIfim 


Vtmtt  93-LS24 
Mov«Bib«r  17,  1993 


Dr.  Don  Kanpboll 

R.S.  X«rr  Environnsntal  Research  Lab 

O. 6.  Environmental  Protection  Agency 

P. O.  Box  1198 

Ada,  OX  74821-1198 

TBROt  S.A.  Vandegrift  ^ 

Dear  Dons 

Please  find  attached  results  for  the  Bill  APB  analyses  of 
aqueous  eaisples  to  be  analyzed  tiy  purge-and-trap/GCiFXD-PZD  for 
Benzene,  Toluene,  Ethylbenzene,  p-,  a-,  &  o-Xylene,  1,3,5-,  1,2,4-, 
6  1,2,3-Trifflethylbenzene  and  Total  Fuel  Carbon.  We  received  a 
total  of  9  sasqilea,  in  duplicate,  on  Hovmber  10,  1993.  The 
saaq^les  received  were  in  capped,  40  ziL  VQA  autosaa^ler  vials 
preserved  with  lead-lined  septa  and  0.4  g  NajPO«.  All  saa^les  were 
stored  at  4*C  until  analyzed.  Sasqples  tsere  analyzed  on  Rovenber 
16,  1993.  All  sao^les  were  acquired  and  processed  using  the  MAXIMA 
data  system.  A  5  place  external  standard  curve  (1-20-100-500-1000 
ppb)  was  used  to  quantitate  the  saaples. 


This  worX  was  perfozmed  under  Service  Request  #SF-0-27. 
RSXSOP-133,  "Simultaneous  Analysis  of  Azonatics  and  Total  Fuel 
Carbon  by  Dual  Column-Dual  Detector  for  Ground  Water  Samples”  was 
used  for  these  analyses. 


Sincerely, 


Lisa  R.  Secrest 


xcs  R.L.  Cosby 

J.  Wilson  A 
J.L.  Seel^..^ 


I 


KO.Ia)ill9(,Mi.OlieMB74aQ  40S-S32-aOO  ia40^-8H0cS.23S 
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itef:  93-DXll/vg 
Movaabftr  8,  1993 


XnvironBental  Research  Lab 
D.S.  Environaental  Protection  Agency 
P.O.  Box  1198 
Ada,  OX  74820 

THRU:  8. A.  Vandegrift5'i9^ 

Dear  John: 

Z  have  detexnlned  average  aolecular  weight  for  your  sanple 
extracts  KRlOA  and  MWIOB  fron  Rill  APB.  The  "Huaber-Average 
Molecixlar  Weight*  method  was  calculated.  Please  see  the  attached 
reference  material  for  details.  1^  results  are  as  follows: 

HWIOA  *  156 

KWIOB  «  160 

This  work  vas  performed  under  Service  Request  fSF^O-Sl. 

In  summary,  methylene  chloride  extracts  of  the  soil  cores  were 
analyzed  by  GC/MSD  on  October  31  and  November  i,  1993.  The  saiqples 
were  taken  from  crimp  capped  autosaapler  vials  previously  analyzed 
by  6C/KS,  August  13-17,  1993,  by  D.  Fine  under  Service  Request 
fSF-0-1  (Ref:  93-DF5) .  Ky  TIC  Chromatograms  of  the  two  suples  are 
attached.  Calibration  curves  created  from  the  analysis  of  117 
different  petroleum  compounds  including  n-paraffins,  isoparaffins, 
aromatics,  olefins,  naphthenes,  (referred  to  by  the  acronym  PIANO) 
and  PNAs  were  used  to  determine  the  concentration  of  every  detected 
peak  in  the  extract  in  terms  of  M9/ml  and  iM/wl,  This  vas  done  by 
relating  retention  time  to  *response  factor” .  Graphs  of  these 
calibration  curves  are  attached.  The  niimber-average  molecular 
weight  is  the  sum  of  the  weights  of  each  molec\U.ar  species  divided 
by  the  sum  over  all  molecular  species  of  the  number  of  moles  of 
each  species. 

If  you  require  further  information,  please  feel  free  to 
contact  me. 

- - sincerely,  L- 


xc:  R.L.  Cosby 
G.  Smith  A 
J.L.  Seeley^ 


David  A. 


Maflkh  Invinmmcd  Tidmiom  Iw- 
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Sttf:  93~llX4/vg 
Sttpt«Bbcr  1993 

'IR.'S.'  lUurr'SnviroxuBantal  Rasaarch  Lab 
D.S.  SnviroiiBAntal  Protaction  Agency 
P.O.  Box  1198 
Ada,  OX  74820 

THRO:  S.A.  Vazidagrift  5^^ 

Dear  Don: 

Plaaaa  find  attaehad  rasulta  of  CC/MSD  analysia  of  Hill  AFB 
core  extracts  for  quantitation  of  Benzene,  Toluene,  Ethylbenzene 
(EB) ,  p^Xylene,  vXylene,  o-Xylene,  l,3,5>TrlBethylbenzena  (l,3,5> 
TMB) ,  1,2,4-Trinethylbenzene  (1,2,4-TKB)  and  1,2,3-Trisethylbenzene 
(1,2,3-TMB)  as  requested  under  Service  Request  #SP-0>5. 

The  analytical  method  was  a  sodification  of  R5XS0P-’124.  Cool 
(38 *C)  on-column  injection  (0.5  ^1)  %m6  used  with  electronic 
pressure  control  (EPC)  set  for  a  constant  flow  of  0.9  ml/min.  A 
30M  X  0.25  mm  Restek  Stabilvax  (Crossbonded  Carbovax-PEG,  0.5  tm 
film)  capillary  GC  column  with  1  foot  loxig  X  0.53  mm  ZD  uncoated 
capillary  precolumn  was  used.  Quantification  was  based  on  two 
standard  curves:  A  low  level  curve  was  used  for  «uctract 

concentrations  in  the  range  0.01-1.0  M9/el  (0.01,0.1,1.0  Mg/ml) . 
The  second  curve  was  used  for  quantification  of  concentrations  >1.0 
(1,10,100,333  M9/ml}. 

If  you  require  further  information,  please  feel  free  to 
contact  me. 


Sincerely, 

David  A.  Xovacs 


xe:  R.I,.  Cosby 

G.  Smith  ./ 
J.L.  Seeley.^^ 
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ABf:  93>DI:8/v9 
October  21,  1993 


i 

r 

i 


tv^Dr-  ’d^obn  ■Tr-“3WlliK«~ 

*  Korr 'ZnvlroziBontal  Itesoarch  lab 

U.s.  Envirozmantal  Protection  Agency 
P.o.  Box  1198 
Ada,  OK  74820 

TBBD:  8. A. 

Dear  John: 

Please  find  attached  results  of  GC/llSD  analysis  of  Bill  APB 
core  extracts  for  quantitation  of  Benzene,  Toluene,  Ethylbenzene 
(EB),  p-Xylene,  s>Xylene,  o^Kylene,  1,3,5-Tr^Mthylbenzene  (1,3,5- 
TMB) ,  1,2,4-TriBethylbenzene  (1,2,4-TMB}  and  1,2,3-TriBethylbenzene 
(1,2,3-TMB)  as  requested  under  Service  Bequest  #SP-0-26. 

The  analytical  aethod  was  a  aodification  of  BSlCSOP-124.  Cool 
(38*C}  on-coluan  injection  (O.S  Ml)  vas  used  with  electronic 
pressure  control  (EPC)  set  for  a  constant  flow  of  0.9  al/ain.  A 
30H  X  0.25  SB  Restek  Stabilvax  (Crossbonded  Carbovax-PE6,  0.5  /m 
filB)  capillary  GC  coluan  with  1  foot  long  X  0.53  bb  ZD  uncoated 
capillary  precolunn  was  used.  Quantification  was  based  on  two 
standard  curves:  A  low  level  curve  was  used  for  extract 

concentrations  in  the  range  0.01-1.0  sg/al  (0.01,  0.1,  1.0  ^/al). 
The  second  curve  was  used  for  quantification  of  concentrations  >1.0 
(1,  10,  100  ftg/ml). 


Jandegrift 


It  you  require  further  infomation,  please  feel  free  to 
contact  Be.  4 


Sincerely, 


<yyto 


xe:  R.L.  Cosby 
J.L.  Seeley 
G.  Smith 
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Kef:  93>RC13/v9 
Septenber  21/  1993 


R.S.  XexrnivlroxnMmtel  Research  Lab 
U.S.  Environaental  Protection  Agency 
Post  Office  Box  1198 
Ads,  OK  74820 
J  1  '  *  '  ajl 

TBRO:'  S.A.  Vandegrift  4^ 

Dear  John: 

Attached  is  a  report  of  the  data  generated  from  the  analyses 
of  143  saiq>)e  core  extracts  fr«  Hill  APB,  OT.  The  extracts,  which 
were  submitted  under  Service  Request  #SF->0-5/  were  analyzed  for 
total  fuel  content  as  JP-4  jet;  fuel  only.  The  reported  values  for 
fuel  carbon  were  computed  from  the  JP-^a  determinations.  I  have 
also  attached  a  repos^t  of  the  quality  control  analyses  that  were 
performed  concurrent^  saaqile  analyses. 

Data  quantkf  lotion,  peak  identification,  component 
concentration  calculations,  and  dilution  factor  corrections  were 
performed  by  MAXIMA  chromatography  software.  JP<-4  data  was 
quantified  with  a  7-point  external  standard  calibration  curve 
ranging  from  50  -  50,000  ng/nl. 

The  Minimum'  Ds^ec^able  Limit  (MDL)  for  JP-4  is  determined  by 
the  concentration  of  the  lowest  calibration  standard,  which  is  50 
ng/Ml«  Since  the  MDL  is  determined  by  a  calibration  standard,  it 
nay  also  be  defined  as  the  Minimum  Quantifiable  Limit  (NQL) .  It  is 
important  to  note  that  values  less  them  the  MQL  are  reported  in 
this  data  set,  but  cannot  be  considered  quantified  since  they  lie 
outside  the  range  of  the  standard  curve.  All  such  unquantified 
data  are  approximations  extrapolated  from  the  JP-4  standard  curve. 

The  samples  from  Service  Request  #SF-0-5  had  an  average  mass 
of  14.68  g,  and  were  extracted  with  5.0  ml  of  methylene  chloride. 
For  simplicity's  sake,  1  have  assumed  complete  extraction  of  the 
sample's  contents  into  the  5.0  ml  of  solvent. 

In  order  to  co^ute  the  MQL  of  JP-4  in  the  average  sample 
core,  assume  the  following: 

Sample  mass  -  14.68  g 
Extract  volume  ■■  5.0  ml 

S  traction  efficiency  »  lOOt 
tezmined  mass  of  JF-4  «  50  ng 
I  (in*  1.0  pi  of  extract) 


RaBnU31121Hi^kM^taBli1Ma8<M.Na*CMloi277a9  9I9-5een  E«9t9-S«MtfS 
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Conputation  of  the  total  mass  of  JP-4  in  5.0  nl  of  extract  is 


Consider  that  22.28  q  of  saaple  was  extracted  with  the  5.0  ml 
aliquot  of  methylene  chloride  and  the  original  concentration  is 
computed  by  division  of  the  extracted  mass  of  JP-4  by  the  sample 

mass: 


250  UQ 
14.68  g 


I 


17.03  pg/g 


f  Therefore,  17.03  iig/g  (or  mg/kg,  or  ppm  if  you  prefer  either 
o{  these  units)  is  the  Minimum  Ctuantifiable  Limit  (MQL)  of  JP-4 
determined  in  l^s^  sa^l^. 

Zt  should  M  realized  that  JP-4  determinations  ere  based  on 
the  summation  of  multiple  peak  areas  detected  over  a  defined  period 
of  time  rather  than  the  area  of  a  specific  peak,  which  is  typical 
of  individual  fuel  component .  determinations.  When  using  this 
method  of  determination,  it  is  entirely  possible  for  a  single  peak 
or  a  group  of  peaks  not  attributable  to  JP-4  to  register  enough 
area  to  be  mistakenly  represented  as  JP-4. 

Sample  extracts  were  received  from  Mairk  Blankenship  on  August 
26,  1993.  Analyses  were  started  on  August  26,  1993,  and  concluded 
on  September  16,  1993.  Sample  extracts  and  quality  control  samples 
were  analyzed  according  to  RSKSOP-72,  Rev.  No.  1,  excepting  the 
modifications  Ij^t^  in  the  attached  outline. 

If  you  have  any  questions  concerning  this  report,  please 
contact  me  at  your  convenience. 


xc:  R.L.  Cosby  a 
J.L.  SeeleyN^ 


Sincerely, 


9 

laway  * 
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Hill 

AFB  Field  Data  Number  2 

Sample 

Depth  (ft) 

JP-4  (mg/kg) 

82  1-14  TO  82  1-8 

13.8-16.28 

1.2  to  0.7? 

82  1-7 

16.28-16.64 

2.4 

82  1-6 

16.64-17.00 

30.4 

8a  I-S 

17.0-17.36 

5330  and  4330 

82  1-4 

17.36-17.72 

3770 

82  1-3 

17.72-18.08 

14800 

82  1-2 

18.08-18.44 

5870 

82  I-l 

18.44-18.80 

398 

82  1-27 

18.8-19.12 

67.30 

82  1-26 

19.12-19.45 

276.00 

82  1-25 

19.45-19.77 

17.60 

82  1-24 

19.77-20.09 

14.30 

82  1-23 

20.09-20.42 

24.00 

82  1-22 

20.42-20.74 

17.90 

82  1-21  TO  82  1-19 

20.74-21.71 

12.36 

82  1-18 

21.71-22.03 

720.00 

82  1-17 

22.03-22.35 

1290.00 

82  1-16 

22.35-22.68 

385,00 

82  1-15 

22.68-23.00 

1190.00 

82  1-39 

23.0-23.2 

485.00 

82  1-38 

23.2-23.4 

8.06 

82  1-37 

23.4-23.76 

1370.00 

82  1-36 

23.76-24.12 

4,20 

82  1-35 

24.12-24.48 

4.96 

82  1-34 

24.48-24.89 

2.87 

82  1-33 

24.89-25.20 

4,43 

82  1-32 

25.20-25.56 

3830.00 

82  1-31 

25.56-25,92 

834.00 

I  82  1-30  TO  82  1-28 

25.92-27.00 

5.96 
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Hill  AFB  Field  Data  Number  2 


Sample 


82  I-'14  TO  82  1-8 


82  1-7 


82  1-6 


8a  1-^5 


I- 


82 

1-3. 

82 

1-2' 

82 

I-l 

> 

82 

1-27 

82 

1-26 

82 

1-25 

82 

1-24 

82 

1-23 

1 

82  1-22 


82  1-21  TO  B2 


82  1-18 


82  1-17 


Depth  (ft) 


13.8-16.28 


16.28-16.64 


16.64-17.00 


17.0-17.36 


17.36-17.72 


17.72-18.08 


18-08-18.44 


18.44-18.80 


18.8-19.12 


19.12-19.45 


19.45-19.77 


19.77-20.09 


20.09-20.42 


4o. 42-20. 74 


20.74-21.71 


21.71-22.03 


22.03-22.35 


TPH  (mg/kg) 


<10 


138 


139 


3530 


11500 


28300 


5160 


6080 


<10 


<10 


<10 


<10 


<10 


<10 


<10 


276 


856±0O 


82  1-16 

22.35-22.68 

<10 

82  1-15 

22.68-23.00 

643 

82  1-39  i 

23.0-23.2 

<10 

82  1-38 

23.2-23.4 

<10 

82  1-37 

23.4-23.76 

340 

82  1-36 

23.76-24.12 

<10 

82  1-35 

24.12-24.46 

<10 

82  1-34 

24.48-24.89 

<10 

82  1-33 

24.89-25.20 

<10 

82  T-32  ^  ' 

25.20-25.56 

410±256 

82  1-31 

25.56-25.92 

<10 

bi  1-30  TO  82  1-28 

25.92-27.00 

<10 
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Hill  AFB  Field  Data  Number  2 


Sample 


82  C-1 


82  C-2 


82  C-3 


82  C-4 


82  C-5 


82  C-6 


82  C-7 


82  C-8 


82  C-9 


82  C-10 


82  C-11 


82  C-12 


82  C-13 


82  C-14 


82  C-15 


82  C-16 


82  C-17 


82  C-18 


82  C-19 


82  C-20 


82  C-21 


82  C-22 


82  C-23 


Depth  (ft) 


14.0 


13.5 


18.1 


17.8 


17.5 


17.2 


16.9 


16.6 


16.3 


16.0 


15.7 


15.4 


22.9 


22.6 


skipped 


22.3 


22.1 


broke 


22.0 


21.7 


21.55 


21.4 


21.1 


JP-4  (mg/kg) 


0.62 


1.01 


638.0 


593.0 


698.0 


820.0 


26.0 


82  C-24 

20.8 

1.02 

82  C-25 

20.5 

2.88 

82  C-26 

20.2 

1.95 
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Hill  AFB  Field  Data  Number  2 


Sample 


82  C-1 


82  C-2 


82  C-3 


82  C-4 


82  C-S 


82  C-6 


82  C-7 


82  C-8 


82  C-9 


82  C-12 


82  C-13 


82  C-14 


82  C-15 


Depth  (ft) 


14.0 


13.5 


18.1 


17.8 


17.5 


17.2 


16.9 


16.6 


16.3 


82  C-10 

16.0 

82  C-11 

15.7 

82 

C-16 

\ 

82 

C-17 

82 

C-18 

82 

C-19 

82 

C-20 

15.4 


22.9 


22.6 


skipped 


22.3 


22.1 


broke 


22.0 


21.7 


TPH  (mg/kg) 


82  C-21 

21.55 

173 

82  C-22 

21.4 

352 

82  C-23 

21.1 

<10 

82  C-24 

20.8 

<10 

82  C-25 

20.5 

<10 

82  C-26 

20.2 

<10 

THTDL  P.39 
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SMsr-O-S  /  Kuqpb«XX 
S««pl*  Z.D. 


MTB 


*11  cone.  *x«  V9/9 


( 


Dilution 

Fsetor 

J8-4 

Fual  Carbon 
(JD-4  a  0.85) 

1 

1.14 

0.97 

1 

0.79 

0.87 

1 

0.50 

0.43 

1 

0.«8 

0.58 

1 

0.93 

0.79 

1 

0.73 

0.82 

1 

0.83 

0.70 

1 

1.38 

1.18 

1 

0.49 

0.41 

1 

k  1.71 

1.45 

f  1.30 

1.11 

■ 

|l.83 

1.39 

1 

0.88 

0.58 

1 

0.99 

0.84 

1 

1.25 

1.06 

1 

0.81 

0.89 

1 

0.97 

0.83 

1 

2.72 

2.31 

1 

0.84 

0.54 

1 

0.78 

0.85 

1 

1.23 

1.05 

1 

0.79 

0.67 

1 

0.97 

0.82 

1 

0.78 

0.65 

1 

0.70 

0.59 

1 

0.97 

0.83 

1 

0.88 

0.58 

1 

0.78 

0.66 

1 

1.03 

0.88 

1 

1.52 

1.29 

1 

0.72 

0.81 

1 

l.SS 

1.32 

1 

0.83 

0.71 

1 

0.76 

0.84 

1 

0.53 

0.45 

1 

0.98 

0.84 

1 

0.49 

0.42 

1 

0.47 

0.40 

1 

0.S2 

0.45 

1 

0.45 

0.38 

1 

0.84 

0.72 

1 

3.37 

2.86 

1 

0.86 

0,73 

1 

0.74 

0.63 

1 

1.40 

1.19 

1 

2.59 

2,20 

1 

2.01 

1.71 

1 

1.54 

1.31 

1 

0.98 

0.83 

1 

0.52 

0.45 

1 

0.56 

0.47 

1 

0.83 

0.71 

1 

0.68 

0.58 

1 

1.11 

0.94 

1 

0.43 

0.37 

•2  A1 
S2  A2 
82  A3 
82  A4 
82  AS 
82  A6 
82  A7 

82  xe 

82  A» 

82  AlO 
82  All 
82  A12 
82  A13 
82  A14 
82  A15 
82  A16 
82  A17 
82  A18 
82  A19 
82  A20 
82  A21 
82  A22 
82  A23 
82  A24 
82  A25 
82  A2< 
A27 
A28 
42  A29 
82  X30 
82  A31 
82  A32 
82  A33 
82  A34 
82  A35 
82  A36 
82  A37 
82  A38 
82  A39 
82  A40 
82  A41 
82  A42 
82  A43 
82  A44 
82  A45 
82  A46 
82  A47 
82  A48 
82  A49 
82  ASO 
82  A51 
82  AS2 
82  AS3 
82  A54 
82  ASS 


ttOTt: 
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SK«sr-0>S  /  XufdMll  /  Bli.  An 


(. 


0 

\ 


Saaipl*  Z.D. 


Dilution 

rnetex 


nil  cone,  nxn  U9/9 

J9-4  Funl  Cnzben 

(J>-4  z  0.15) 


( 


02  51 

1 

4.22 

02  B2 

1 

1.53 

02  B3 

1 

1.49 

02  B4 

1 

1.06 

02  B5 

1 

1.17 

02  B6 

1 

1.16 

02  B7 

1 

1.26 

02  BO 

1 

1.61 

02  B9 

1 

1.35 

02  BIO 

1 

1.09 

02  Bll 

1 

1.15 

02  B12 

1 

1.44 

02  B13 

1 

1.27 

02  B14 

1 

1.52 

02  B15 

1 

1.04 

02  B16  ^ 

1 

0.03 

02  B17  f  §  4 
02  BIB  '  f  \ 

1 

O.SB 

1 

0.69 

02  B19  * 

1 

0.99 

02  B20 

1 

0.71 

02  B21 

1 

0.95 

02  B22 

1 

1.31 

02  B23 

1.16 

02  B24 

0.66 

02  B2S 

1.20 

^2  C14 

1 

0.62 

42  C16 

1 

1.01 

02  Cl  9 

1 

639.00 

02  C20 

1 

593.00 

02  C21 

1 

690.00 

02  C22 

1 

020.00 

02  C23 

1 

26.00 

02  C24 

1 

1.02 

02  C2S 

1 

2.00 

02  C26 

X 

1.95 

02 

D1 

1 

1.12 

02 

03 

1 

1.93 

02 

D4 

1 

79.60 

02 

D5 

X 

0.01 

02 

D6 

X 

0.76 

02 

D12 

1 

3.09 

02 

013 

1 

3.38 

02 

014 

1 

3.25 

02 

015 

X 

2.41 

02 

016 

1 

2.67 

02 

017 

1 

0.56 

02 

DIB 

1.92 

02 

019 

? 

2.72 

02 

021 

1 

1.03 

02 

022 

1 

2.22 

82 

023 

1 

1  572.00 

02 

024 

1 

1  77.10 

72 

D25 

1 

»  1.69 

i2 

038 

1 

3.96 

12 

039 

1 

4.12 

02 

040 

1 

6.12 

NOTE: 

aXX  xnportnd  vaXuns 

nrn  cozrnetn: 

3.5» 

1.30 

1.27 

0.90 

1.00 

0.99 

1.07 

1.37 

1.15 

0.93 

0.90 

1.22 

1.00 

1.29 

0.00 

0.71 

0.50 

0.59 

0.05 

0.00 

0.01 

1.11 

0.90 

0.56 

1.02 


0.53 

0.06 

542.00 

504.00 

593.00 

697.00 

22.10 

0.07 

2.45 

1.66 


0.95 

1.64 

67.70 

0.69 

0.64 

2.63 
2.07 
2.76 
2.05 
2.27 
0.40 

1.63 
2.31 
1.56 
1.09 

406.00 

65.50 

1.44 

3.37 

3.50 

5.20 

Cor  dilution  fncnera  whnzn  applicabln 
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SRtsr-o-s  /  /  Bill 


r 


*11  eeae.  sx*  ug/g 


✓ 


Saapla  Z.D. 

Dllutloo 

Factor 

JP-4 

Fval  Carbon 
(JF-4  X  0.85> 

82  B2 

1 

4.12 

3.50 

82  E3 

1 

7.17 

6.09 

82  B13 

1 

9.23 

4.46 

82  B14 

1 

1.48 

1.27 

82  B15 

1 

1.29 

1.10 

82  B17 

1 

1.89 

1.61 

82  Z5 

1 

5330.00 

4530.00 

82  ZIS 

1 

1190.00 

1010.00 

82  lie 

1 

385.00 

)  327.00 

82  Z17 

1 

1290.00 

1100.00 

82  Z18 

1 

720.00 

612.00 

82  119 

1 

15.00 

12.80 

82  Z20 

1 

12.10 

10.30 

82  121 

1 

11.80 

10.00 

82  122 

1 

17.90 

15.20 

82  X23 

1 

24.00 

20.40 

82  Z24 

1 

14.30 

12.20 

82  X2S 

1 

17.60 

15.00 

82  126 

1 

276.00 

235.00 

82  127 

1 

67.30 

57.20 

82  128 

1 

5.24 

4.45 

82  129 

1 

/  5.76 

4.90 

82  Z30 

1 

6.89 

5.86 

82  Z31 

1 

834.00 

709.00 

£  132 

1 

3830.00 

3260.00 

"  133 

1 

4.43 

3.77 

2  Z34 

1 

2.87 

2.44 

82  Z3S 

X 

4.96 

4.22 

82  136 

1 

4.20 

3.57 

82  Z37 

1 

1370.00 

1160.00 

82  Z38 

1 

8.06 

6.85 

82  Z39 

1 

485.00 

412.00 

( 
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all  eoAc.  axa  ag/ul 

SMipl*  X.D. 

Data 

J»-4 

blk  MaC12 

2CAa693 

1.17 

100  jp4 

101.00 

500  jp4 

493.00 

1000  jp4 

943.00 

5000  jp4 

5190.00 

10000  5p4 

10200.00 

50000  jp4 

49000.00 

blk  NaCl2 

31ADG93 

1.41 

Matbed  blaak  «1 

4.41 

SO  jp4 

53.10 

500  jp4 

492.00 

1000  ]p4 

944.00 

5000  jp4 

5190.00 

10000  jp4 

10400.00 

50000  ip4 

50700.00 

blk  MaCll 

1  f 

149^93/ 

1.45 

Matbed  blank  #2 

1.72 

50  jp4 

51.90 

500  jp4 

442.00 

1000  jp4 

944.00 

5000  jp4 

4750.00 

10000  lp4 

9040.00 

^0000  ^4 

44900.00 

405  436  8703  P.2B 
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blk  MaCl2  <■  a«thyl«n«  ehlerld*  solT^nc  blaok 
jp4  ^  JB -4  fu«l  •Caadud  (ng/al) 
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I.  KP5890  GC  .DERATING  CONDITIONS  ( 

A.  Instirumant  Control 

1.  Analyses:  ■SH-2-JP4** 

2.  Program:  "RWC-ASlO* 

3.  Calibration:  "DK-S-BTEX" 

B.  Temperatvire  Program 

1.  Initial  Tamp  &  Tima:  10 *C  for  3.00  min 

2.  Laval  1:  Rata  -  4*C/min  to  70*C,  Final  Tima  ■  o.oo 

3.  Laval  2;  Rata  -  10*C/mln  to  270 *C,  Final  Tima  - 

2.00 

4.  Run  Time:  40.00  min 

5.  Oven lEguilibrat ion  Tima:  1.00  mirt 

C.  Miscellaneous 

1.  Peak  Width:  0.02 

2.  Attantuation:  2^5 

3.  Chart  Speed:  0.50 

4.  Threshold  «  0 

5.  Offset  ->  10% 


II. 


IV. 


MAXIMA  PEAK  ITEGRATION 

A.  Peak  Detection  Parameters 

1.  Baseline  Points:  18 

2.  Filter  Window  (in  points):  9 

3.  Intg.  Sensitivity  (coarse):  10.50  ftV/sBC 

4.  Intg.  Sensitivity  (fine):  5.00  /iV/sec 

5.  Skim  Ibtio:  100.00 

B.  Peak  Rejection  Criteria 

1.  Minimum  Area:  2000  /iV-sec 

2.  Minimum  Height:  300.0  pV 

3.  ^Minimum  Width:  3.00  sec 

C.  Integration  Events 

1.  0.00:  Disj&ble  Peak  Skimming 

2.  0.00:  Disable  Peak  Detection 

3.  5.00:  Enable  Peak  Detection 

4.  5.12:  Set  Baseline 

5.  5.50:  Set  Baseline 

6.  5.77:  Set  Baseline 

7.  7.60:  Set  Baseline 

8.  18.25:  Set  Baseline 

9.  21.78:  Set  Baseline 

10.  24.84:  Set  Baseline 

11.  27.61:  Set  Baseline 

12.  30.16:  Set  Baseline 

13.  32.85:  Set  Baseline 

14.  34.65:  Set  Baseline 

15.  35.93:  Set  Baseline 

16.  39.j^4:  Set  Baseline 

MAXIMA  DATA  ACQUISITION 

A.  Preacquisition  Delay:  5.00  min 

B.  Duration:  35.00  min 

C.  Rate:  3.00  points/sec 

D.  Run  Time:  40.00  min. 


V.  MAXIMA  CALIBRATION  CURVES 
A.  JP-4 

1.  Calibration  Range  »  SO  -  50,000  ng/nl 

2.  Summation  of  all  peaks  detected  from  5.00  - 
minutes 


40.00 
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Itef:  93<>BC16/vg 
octdbmr  20,  1993 

vUsdn  ^ 

R.S.  Iterr  InvlreiiiMatAl  R*M«>Lrch  Lab 
U.S.  Envlroimantal  Protactlon  Agancy 
Post  Offlcs  Box  1198 
Ada,  OK  74820 

lURU:  S.A.  VandsgrlftS^ 

Dear  Jdh^i 

Attached  is  a  report  of  the  data  generated  fros  the  analyses 
of  14  saag>le  core  extracts  from'  Hill  AFB,  OT.  The  extracts,  which 
were  submitted  under  Service  Request  4SF-0’'26,  were  analysed  for 
total  fuel  content  as  JP~4  jet  fuel  only.  The  reported  values  for 
fuel  carbon  were  computed  from  the  jp-4  detezminations.  X  have 
.  also  attached  a  reppruof  the  quality  control  analyses  that  were 
i  performed  concui^ei^y^with  the  sample  analyses. 

Data  ■  quantification,  peak  identification,  component 
i  concentration  calculations,  and  dilution  factor  corrections  were 
^performed  by  KAXIKA  chromatography  software.  JP«4  data  was 
^quantified  with  a  7-point  external  standard  calibration  curve 
ranging  from  50  -  50,000  ng/Ml« 


The  Minimum  Detectable  Limit  (KDL)  for  JP-4  is  determined  by 
the  concentration  of  the  lowest  calibration  standard,  which  is  50 
ng/Ml.  Since  the  MDL  is  49^4nined  by  a  calibration  standard,  it 
may  also  be  defined  as  the  Minimum  Quantifiable  Limit  (MQL) .  Xt  is 
Important  to  note  that  values  less  than  the  MQL  are  reported  in 
this  data  set,  but  cannot  be  considered  quantified  since  they  lie 
outside  the  range  of  the  standard  curve.  All  such  unquantified 
data  are  approxiutions  extrapolated  from  the  JP-4  standard  curve. 


ixiutie 
Lex  f roi 


The  samplex  from  Service  Request  iSF-0-26  had  an  average  mass 
of  15.23  g,  and  were  extracted  with  5.0  ml  of  methylene  chloride. 
For  simplicity's  sake,  X  have  assumed  conqplete  extraction  of  the 
sample's  contents  into  the  5.0  ml  of  solvent. 

Xn  order  to  compute  the  MQL  of  JP-4  in  the  average  sample 
core,  assume  the  following: 

Sample  mass  ■■  15.23  9 
Extract  volume  ■■  5.0  ml 
Extraction  efficiency  »  100% 

Determined  mass  of  JP-4  •  50  ng 
(in  1.0  |tl  of  extract) 

KaBemii2mK«k0i»t.laaitk'mn|^ni^llai4GmiimZ7n9  nX9l9-MHtfS 
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'■  ■  '  ( 

Cooputatlon  of  the  totel  Baas  of  JP^  in  5.0  al  of  extract  la 


Conaider  that  22.28  g  of  aa^le  tiaa  extracted  vith  the  5.0  al 
aliquot  of  aethylene  chloride  and  the  original  concentration  ia 
coaputed  by  diviaion  of  the  extracted  aaaa  of  JP-4  1^  the  aaaple 

aaaa: 

2.  ■JLSfl.JML  -  16.41  |ig/g 

15.23  g 

Therefore,  16.41  Mg/g  (or  ag/kg,  or  ppa  if  you  prefer  either 
of  theae  unita)  ia  the  Kiniaua  Quantifiable  Liait  (KQL)  of  JP>4 
deterained  in  theae  saaplea. 

It  ahould  be  realised  that  JP~4  deterainations  are  based  on 
the  aunaation  of  aultiple  peak  areaa  detected  over  a  defined  period 
of  tine  rather  than  the  area  of  a  apecific  peak,  «^ch  is  typical 
of  individual  fuel  coaponent  deterainations.  Vhen  using  this 
aethod  of  detexaination,  it  is  entirely  possible  for  a  single  peak 
or  a  group  of  peaks  not  attributable  to  JP-4  to  register  enough 
area  to  be  aistakenly  represented  as  JP»4. 

Saaple  extracts  vere  received  froa  Mark  Blankenship  on  October 
15,  1993.  Analyses  vere  started  on  October  18,  1993,  and  concluded 
on  October  19,  1993.  Saaple  extracts  and  quality  control  saaples 
vere  analysed  according  to  RSXS0P>72,  Rev.  Ko.  1,  excepting  the 
Bodificatlons  listed  in  the  attached  outline. 

If  you  have  any  questions  concerning  this  report,  please 
contact  ae  at  your  convenience. 


xc:  R.L.  Cosby 
J.L.  Seeley 


Ibdkdi  CoitaiiBaBl  TednaloB;  tac 
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Saapla  X.D. 

Dilvtloa 
Fact or 

J»>4 

Eual  Carbew 
(JE-4  a  0.85) 

•2  Z1 

1 

388.00 

338.00 

•2  Z2 

1 

5870.00 

4990.00 

■2  X3 

10 

14800.00 

12800.00 

•2  14 

1 

3770.00 

3200.00 

•2  XS 

1 

4330.00 

3880.00 

•2  X6 

1 

30.40 

25.00 

•2  XT 

1 

2.35 

2.00 

12  la 

X 

0.73 

0.82 

82  Z9 

1 

0.84 

0.72 

82  XIO 

1 

0.88 

0.73 

82  Xll 

1 

1  0.83 

0.71 

82  Z12 

1 

0.88 

0.75 

82  X13 

1 

4  1.24 

1.05 

82  114 

1 

0.88 

0.83 

i  MOTE:  all  rapertad  valuaalaxa  eorraetad  for  dllutlea  faetora  whara  applieabla 
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•IX  eeae.  mn  ag/uX  ^ 


s?r/  • 


blk  N«CX2 
Natbed  bXank 
SOO  ]p4 
5000  jp4 
SOOOO  ^ 


xiocTta 


1.70 

2.2X 

520.00 

4000.00 

47400.00 


bXk  lfoCX2 
1000  jp4 
10000  jp4 


2XOCT03 


2.06 

076.00 

0X30.00 


bib  lteCX2  •  Mihylaa*  cbXerld*  •elv«at  blank 
ip4  ••  JO-4  fuaX  atandazd  (ag/uX) 
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BP5890  <3C  •  PERATZNG  CONDITIONS  ( 

A.  Zn8trui..<4nt  Control 

1.  Analysos:  ■SH-2-JP4“ 

2.  Prograa:  •RWC-ASIO* 

3.  Calibration:  ■0K*5'*BTEX'* 

B.  Temporature  Program 

1.  Initial  Temp  &  Tiao:  10*C  for  3.00  min 

2..  Lovel  1:  Rata  -  4'C/ain  to  70*C,  Final  Ti»e  »  0. 

3.  Level  2:  Rate  -  lO'C/ain  to  270*C,  Final  Time 

2.00 

4.  Run  Tiae:  40.00  ain 

5.  Oven  Equilibration  Tiae:  1.00  ain 

C.  Miscellaneous 

1.  Peak  Width:  0.02 

2.  Attentuation:  2^5 

3.  Chart  Speed:  O.SO 

4.  Threshold  «  0 

5.  ** 

PEAir: 


00 


MAXIMA 


ITEGRATION 


13 


A.  Peak  Detection  Paraaeters 

1.  Baseline  Points:  18 

2.  Filter  Window  (in  points): 

3.  Intg.  Sensitivity  (coarse):  5.00  /tV/sec 

4.  Intg.  Sensitivity  (fine):  5.00  /xV/sec 

B.  Peak  Rejection  Criteria 

1.  Miniaua  Area:  2000  pV-sec 

2.  Miniaua  Height:  300.0  fiV 

3.  Miniaua  width:  3.00  sec 

C.  Integration  Events 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 


0.00 

0.00 

s.oo 

19.96 

21.74 

23.23 

26.20 

27.58 

28.66 

30.20 

32.81 


Disable  Peak  Skiaaing 

Disable  Peak  Detection 

Enable  Peak  Detection 

Set  Baseline 

Set  Baseline 

Set  Baseline 

Set  Baseline 

Set  Baseline 

Set  Baseline 

Set  Baseline 

Set  Baseline 


IV.  MAXIMA  DATA  ACQUISITION 

A.  Preacquisition  Delay:  5.00  ain 

B.  Duration:  35.00  ain 

C.  Rate:  3.00  points/sec 

D.  Run  Tiae:  40.00  ain 

MAXIMA  CALIBRATION  CURVES 
A.  JP-4 

1.  Calibration  Range  -  50  >  50,000  ng/nl 

2.  Sunaation  of  all  peaks  detected  froa  5.00  40.00 

minutes 
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MONTGOMERY  WUJSON 

4525  So.  Wasatch  Blvd.  Suite  200 

Salt  Lake  CUy.  UT  841244799 

Tel:  801  272-1900 

Fax:  801  272-0430 

Date: 

July  29, 1994 

To: 

Todd  Wiedemeir 

Fax  No: 

From: 

Bob  Glascott 

Reference: 

Subject: 

Survey  Data 

No.  of  Pages: 

(including  cover)  3 

% 


» 


» 


» 


» 


Todd,  here  is  the  survey  data,  please  check  the  attached  map  to  see  that  everything  is  labeled 
properly,  I  had  problems  reading  your  original  fax  with  the  designations.  If  anything  was  missed 
etc.  please  call  and  well  get  it  fixed.  When  you  finish  with  the  appendicies  for  the  Intrinsic 
i  Remediation  manual  rd  like  to  get  a  copy,  keep  me  posted,  thanks.  B 


If  you  do  not  receive  aU  pages,  or  if  there  are  any  problems  with  this  transmission,  please  call 
Bob  Glascott  at  801 273-2471 
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PATRIOT  HP-LSmAFB  WELLS  AND  BORINGS 
JMM  WATSON 
'  127  JULY  1994 


Well  No. 

Northine 

mi 

Easting 

Elevation 

Note  1 

EPA-82L 

282834.32 

1851944.25 

4614.15 

Boring 

EPA-82M 

282698.09 

1861700.50 

4605.01 

Bori.ng 

EPA-820 

282688.82 

1861594.50 

4602.30 

Boring 

EPA-a2K 

282656.22 

1861458.62 

4598.38 

Boring 

EPA-82N 

282738.09 

1861425.23 

4599.81 

Boring 

EPA-82KK 

282995.57 

1861711.36 

4614.97 

Boring 

EPA-82P 

282865.35 

1861776.37 

4612.65 

Boring  1 

EPA  82-R 

283471.51 

1862263.77 

4660.14 

Bonng 

EPA  82-jef  J 

283645.85 

1862398.75 

4676.17 

Ou  tease 

EPA  82-^J 

283645.85 

■1 

n 

1862398.75 

4675.82 

PVC 

ENCINEeniNC-aCIENCS,  INC. 

1 

i  ^0  -  0-2S 

1 
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Wiedemeier,  Todd 

KrigineeyiHg^c'iriHee,  ihc“f 

1700  Broadway,  Suite  900 

Denver,  CO  80290 

303/831-8100 

PAX:  303-831-8208 

Home  phone:  303/969-0159 
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20‘d  £018  gcti-  saf 


adS/^ss  dab-Tdaxsa  «d3sn 


fC:TX  t^ST-ctZ-mr 


NO  »  None  Ootocted;  BLQ  =  Below  Limit  of  OuantitflUon,  1  ppb;  N/A  »  Not  Analyzed 


NO  »  None  Delected;  BLQ'«  Below  U 


ND  a  None  Delected;  BLQ'a  Below  L 
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.  JUL-27-1994  ll;35 


405  436  8703  P.06 


RSKERL-flDfl  SSB/SPB 


Sample 

mg/1 

82  Ll 

<.05 

8  2  LI  Dup 

<.05 

82L2 

.05 

82L3 

.30 

82M 

1.80 

82N 

1.14 

82N  Oup 

— 

Blank 

<.05 

AQC 

11.0 

AQC  T.V. 

11.0 

Spike  Rec. 

102% 

mg/1 

Cl~ 

ag/1 

ao**^ 

Conducti  vi  l-y 

112 

<.5 

1730 

— 

1731 

86.4 

36.0 

1645 

90.1 

61.0 

1588 

73.8 

35.4 

1509 

120 

42.6 

1336 

120 

44.8 

<.5 

<.5 

40.6 

91.3 

^ _ _ 

41.2 

92.0 

_ ^ 

102% 

98% 

82  J 

82 J  Oup 

82K 

820 

82P 


mg/1 

mg/1 

mg/l 

Cl* 

so  ‘ 

.05 

158 

<.5 

.05 

— 

4.44 

60.0 

59.8 

1.63 

78.4 

37.1 

<.05 

148 

<.5 

Blank 

AQC 

AQC  T.V. 
Spike  Rec. 


<.05 

11.0 

11.0 

102% 


<•5  <.5 
40.6  91.3 
41.2  92.0 
102%  98% 


1328 

1328 

1220 

1455 

1704 


JUL-27-1994  li:36 


4kto  4Jb  tfrtJJ 


USEPft  RSKEa.-ftDfl  SSB/SPB 

r  r 


Samples  Received  .’'■•:iy  1994 


Samole 

mc/L  TOC 

82  A 

2.8 

82  B 

2.2 

82  0 

10.3 

82  E 

1.7 

82  F 

4.4 

82  H 

2.6 

82  1 

67.1 

MW-10 

9.3 

MW-11 

3.5 

MW-12 

2.4 

MW— 12  Lab  Dup 

2.4 

WP031  II 

80.0 

RO  HjO 

<0.1 

Samples  Received  July  12,  1994 


Sample 

mc/L  TOC 

82  LI 

5.6 

82  LI  Field  Dup 

4.4 

82  L2 

3.1 

82  L3 

2.4 

82  M 

2.9 

82  N 

3.7 

WP031  II 

79.9 

RO  HjO 

<0.1 

Samples  Received  July 

14,  1994 

Sample 

mc/L  TOC 

82  J 

46.0 

82  K 

2.4 

82  0 

2.8 

82  P 

6.8 

82  P  Lab  Dup 

6.8 

WP031  II 

79.9 

RO  HjO 

<0.1 

True  Value  of  WP031  II 

«=  82.0 

405  436  8703  P.07 


Xi:3& 


UbEPft  KSK£M--HDft  SSB-'SPB 

r 


mg/1 

mg/1 

ng/l 

sample  no; 

No*^) 

Cl' 

SO", 

Cond. 

82A 

1 

A 

t 

O 

156 

58.6 

1,677 

82A  Oup 

1,677 

82& 

.15 

145 

74.2 

1,450 

820 

<.05 

221 

<.  5 

1,953 

82E 

4.39 

354 

37.0 

2,050 

82F 

1.67 

46.9 

52.3 

1,208 

a2F  Dup 

46.1 

52.5 

82H 

1.51 

129 

62.3 

1,431 

821 

<.05 

76.7 

<.5 

1,139 

MWIO 

2.67 

47.1 

19.5 

1,123 

MWIO  Dup 

1,123 

MWll 

<.05 

27.0 

99.1 

1,161 

MWll  Dup 

<.05 

26.8 

102 

MW12 

7.73 

13.2 

29.2 

999 

Blanks 

<.0S 

<.05 

<.05 

AQCWP031 

.49 

40.6 

91.9 

True  Value 

.52 

41.2  - 

92.0 

Spike  Recovery 

104t 

96% 

93% 

» 


( 


» 

I 


I 


» 


4 

F  JUL-2e-l994  li:21 

USEPfl  RSKERL-AOR  SSB>^B 

405  436  8703  P.02 

’  1 

r 

( 

1 

t 

SF-O-70  DATA 

\ 

• 

LYZED  7/13/94 

% 

4 

SAMPLE 

METHANE 

ETHYLENE 

ETHANE 

LAB  BLANK 

BUD 

ND 

ND 

82  A 

0.001 

ND 

NO 

82  B 

0.001 

ND 

ND 

I 

82  0 

0.002 

0.001 

0.003 

82  E 

0.001 

ND 

ND 

82  F 

0.577 

ND 

0.007 

82  H 

0.001 

ND 

ND 

82  1 

1.886 

0.001 

0.004 

82 1  UB  DUP 

1.755 

0.001 

0.003 

4 

MW-10 

0.006 

hO 

0.001 

MW-11 

0.005 

ND 

0.001 

MW-12 

0.005 

lO 

0.000 

ANALYZED  7/14/94 

4 

SAMPLE 

METHANE 

ETHYLENE 

ETHANE 

LAB  BLANK 

BUD 

ND 

ND 

82  LI 

0.018 

ND 

0.001 

M  FIELD  DUP 

0.018 

ND 

0.001 

4 

•  82  L2 

0.003 

ND 

0.001 

» 

• 

82  L3 

0.002 

ND 

0.001 

82  M 

0.121 

ND 

0.001 

82  N 

0.004 

ND 

0.001 

i 

ANALYZED  7/15/94 

\ 

SAMPLE 

METHANE 

ETHYieC 

ETHANE 

LAB  BLANK 

BUD 

ND 

ND 

82  J 

0.052 

0.009 

0.009 

82  K 

0.003 

ND 

0.001 

4 

82  O 

0.001 

TD 

0.001 

82  P 

0.004 

ND 

0.001 

STANDARDS 

METHANE 

ETHYLENE 

ETHANE 

< 

10PPMCH4 

10.00 

ND 

ND 

» 

100  PPM  CH4 

100.00 

NO 

ND 

1060  PPM  CH4 

995.11 

ND 

NO 

1  %  CH4 

1.01 

ND 

ND 

4%CH4 

4.00 

ND 

ND 

1 

-0  PPM  C2H4 

1^ 

10.01 

ND 

% 

J  PPM  C2H4 

ND 

100.00 

ND 

' 
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Mountain  States  Anaivtical 


CLIENT: 

ATTN: 

SAMPLE  ID: 
ANALYSIS: 


Note: 


_ t _ 

The  Quality  Solution 


Montgomery 

4525  So.  Wasatch  #200 
Salt  Lake  City,  UT  84124 


Mr.  Dave  Fulton 
SB870A-01/16'-17' 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED: 
DATE  REPORTED: 
DISPOSAL  DATE: 


22313 

4674 

11/06/91 

1350 

11/07/91 

11/14/91 

12/14/91 


Total  Petroleum  Hydrocarbons  by  EPA  SW-846  Methods 
3550/8015  Modified  [Utah]-  Benzene,  Toluene, 
Ethylbenzene,  Xylenes  by  EPA  SW-846  Methods  5030/8020. 


COMPOUNDS 

RESULT 

DRY  WEIGHT 

LIMIT  OF 
QUANTITATION 

Moisture 

21.9  % 

Benzene 

150  ug/kg 

10.0  ug/kg 

Toluene 

129  ug/kg 

10.0  ug/kg 

Ethylbenzene 

57.0  ug/kg 

10.0  ug/kg 

m,p-Xylene 

203  ug/kg 

10.0  ug/kg 

o-Xylene 

115  ug/kg 

10.0  ug/kg 

TPH 

<  10.0  mg/kg 

10.0  mg/ kg 

Date  Analyzed  (TPH) : 

11/12/91 

Date  Analyzed  (BTEX) 

• 

11/14/91 

Diesel  fuel  calibration  standards  were  used  for  TPH 
quantitation. 


Respectfully  submitted, 

Q>r- 


Kenneth  A.  Roberts,  B.S. 
Manager,  Organics  Department 


1645  West  2200  South,  Salt  Lake  City.  Utah  84119  (801)  973-0050  FAX  (801)  972-6278 


)0 


A  \ 


Mountain  States  Analytical 


The  Quality  Solution 


% 


CLIENT:  Montgomery 

4525  So.  Wasatch  #200 
Salt  Lake  City.  UT  84124- 
Phone:  801-272-1900  801-272-0430  (FAX) 

ATTN:  Mr.  David  Fulton 

Project;  HAFB 


LAB  SAMPLE  SAMP  SAMPLE  DESCRIPTION 
NO.  DATE  TIME 

22313  11/06/91  1350  SB870A-01/16 ' -17 ' 


22314  11/06/91  1400  S3870A-01/18 ' -19 ' 


Date  Samples  Rec'd:  11/07/91 
MSAI  Group  No.;  4674 
Sample  Matrix:  Non- Aqueous/Solid 
Report  Date:  11/14/91 

P.O.  Number:  2208.0312 


ANALYSES  PERFORMED 


RESULT 


BTEX/TPH  8015/8020(D)  See  Attach  -- 
Homogenization-Vol .  GC  Complete  -- 
Moisture  21.9  t 

BTEX/TPH  8015/8020(0)  See  Attach  -- 
Homogenization-Vol .  GC  Complete  -- 
Moisture  19.4  X 


jV  2  G  1S91 


Respectfully  submitted, 

Douglas  W.  Later;  Ph.,D. 
Laboratory  Director^ 

CZ.  — 

Glenn  A.  Sorensen,  B.S. 
Manager,  Technical  Operations 


J 


J 


1645  West  2200  South.  Salt  Lake  City,  Utah  84119  (801)  973-0050  FAX  (801)  972-6278 
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Mountain  States  Analytical 


The  Quality  Solution 


CLIENT:  Montgomery 

4525  So.  Wasatch  #200 
Salt  Lake  City,  UT  84124 


ATTN:  Mr.  Dave  Fulton 

SAMPLE  ID;  SB870A-01/18'-19' 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED: 
DATE  REPORTED: 
DISPOSAL  DATE: 


22314 

4674 

11/06/91 

1400 

11/07/91 

11/14/91 

12/14/91 


ANALYSIS:  Total  Petroleum  Hydrocarbons  by  EPA  SW-846  Methods 

3550/8015  Modified  [Utah].  Benzene,  Toluene, 
Ethylbenzene,  Xylenes  by  EPA  SW-846  Methods  5030/8020. 


1 

RESULT 

LIMIT 

OF 

1 

COMPOUNDS 

DRY  WEIGHT 

QUANTITATION 

] 

Moisture 

19.4  % 

Benzene 

564  ug/kg 

20.0 

ug/kg 

Toluene 

145  ug/kg 

20.0 

ug/kg 

1 

Ethylbenzene 

341  ug/kg 

20.0 

ug/kg 

ni/P”Xylen3 

1,640  ug/kg 

20.0 

ug/kg 

1 

o-Xylene 

609  ug/kg 

20.0 

ug/kg 

1 

TPH 

98.3  mg/kg 

10.0 

mg/kg 

1 

Date  Analyzed  (TPH) ; 

11/12/91 

Date  Analyzed  (BTEX) :  11/14/91 


Diesel  fuel  calibration  standards  were  used  for  TPH 
quantitation. 


Respectfully  submitted, 

'fur 


Kenneth  A.  Roberts,  B.S. 
Manager,  Organics  Department 


1645  West  2200  South,  Salt  Lake  City,  Utah  64119  (801)  973-0050  FAX  (801)  972-6270 


•  ••••••• 


REUNQUISHED  lY;  DATE  /  TIME  RECEIVED  EOR  lAIORATORY  lY; 

(JIGNAIURE)  I  (SIGNATURE) 


.\\\vA*»*>Mountain  States  Analytical 

The  Quality  Solution 

CLIENT:  J.M.  Montgomery  Engineers 

4525  So.  Wasatch  #200 
salt  Lake  City,  UT  84124 

ATTN:  Mr.  David  Fulton 

SAMPLE  ID:  SB870A  02/15'16' 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED: 
DATE  REPORTED: 
DISPOSAL  DATE: 


22369 

4687 

11/07/91 

1111 

11/08/91 

11/21/91 

12/21/91 


ANALYSIS:  Total  Petroleum  Hydrocarbons  by  EPA  SW-846  Methods 

3550/8015  Modified  [Utah].  Benzene,  Toluene, 
Ethylbenzene,  Xylenes  by  EPA  SW— 846  Methods  5030/8020. 


COMPOUNDS 

RESULT 

DRY  WEIGHT 

LIMIT  OF 
QUANTITATION 

Moisture 

18.9  % 

Benzene 

43.2  ug/kg 

10.0  ug/kg 

Toluene 

51.3  ug/kg 

10.0  ug/kg 

Ethylbenzene 

52.2  ug/kg 

10.0  ug/kg 

ro#P“Xylene 

365  ug/kg 

10.0  ug/kg 

o-Xylene 

92.3  ug/kg 

10.0  ug/kg 

TPH 

23.2  mg/kg 

10.0  mg/kg 

Date  Analyzed  (TPH) : 

11/13/91 

Date  Analyzed  (BTEX) : 

11/20/91 

Note: 

Diesel  fuel  calibration  standards  were  used  for  TPH 
quantitation. 


Respectfully  submitted, 


Kenneth  A.  Roberts,  B.S. 
Manager,  Organics  Department 


1645  West  2200  South.  Salt  Lake  City,  Utah  84119  (801)  973-0050  FAX  (801)  972-6278 
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W«Mountain  States  Analytical 

The  Quality  Solution 


CLIENT:  J.M.  Montgomery  Engineers 


Date  Samples  Rec'd:  11/08/91 


1 


1 


J 

J 


4525 

So.  Wasatch 

#200 

HSAI  Group  No. 

:  4687 

Salt  Lake  City,  UT  84124 

Sample  Matrix: 

Non -Aqueous /Solid 

Phone : 

801-: 

272-1900  801-272-0430  <FAX) 

Report  Date: 

11/21/91 

ATTN; 

Mr.  David  Fulton 

P.O.  Number: 

2208.0312 

Project;  HAFB 

LAB 

SAMPLE 

SAMP  SAMPLE 

DESCRIPTION 

ANALYSES  PERFORMED 

RESULT 

NO. 

DATE 

TIME 

22369 

11/07/91 

1111  SB870A 

02/15'-16' 

BTEX/TPH  8015/8020 (D) 

See  Attach 

— 

Homogenization-Vol.  GC 

Complete 

— 

Moisture 

18.9 

X 

22370 

11/07/91 

1122  SB870A 

02/17'-18' 

BTEX/TPH  8015/8020 (D) 

See  Attach 

— 

Homogenization~Vol.  GC 

Complete 

— 

• 

Moisture 

24.2 

z 

-2371 

11/07/91 

1427  SB870A 

03/ll'-12' 

BTEX/TPH  8015/8020 (D) 

See  Attach 

— 

Homogenization-Vol.  GC 

Complete 

— 

Moisture 

7.26 

X 

22372 

11/07/91 

1530  SB870A 

03/19'-20' 

BTEX/TPH  8015/8020 (D) 

See  Attach 

— 

Homogenization-Vol.  GC 

Complete 

— 

Carbon,  Organic  TOC  sw 

1,100 

mg/kg 

Moisture 

20.3 

X 

22373 

11/07/91 

1630  SB870A 

03/29'-30' 

BTEX/TPH  8015/8020(D) 

See  Attach 

— 

Homogenization-Vol.  GC 

Complete 

— 

Moisture 

14.0 

X 

1645  West  2200  South,  Salt  Lake  City,  Utah  84119  (801)  973-0050  FAX  (801)  972-6278 
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Mountain  States  Analytical 


The  Quality  Solution 

CLIENT:  J.M.  Montgomery  Engineers 

4525  So.  Wasatch  #200 
Salt  Lake  City,  UT  84124 


ATTN:  Mr.  David  Fulton 

SAMPLE  ID;  SB870A  02/17' 18' 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED: 
DATE  REPORTED: 
DISPOSAL  DATE: 


22370 

4687 

11/07/91 

1122 

11/08/91 

11/21/91 

12/21/91 


ANALYSIS:  Total  Petroleum  Hydrocarbons  by  EPA  SW-846  Methods 

3550/8015  Modified  [Utah].  Benzene,  Toluene, 
Ethylbenzene,  Xylenes  by  EPA  SW-846  Methods  5030/8020. 


RESULT 

LIMIT 

OF 

COMPOUNDS 

DRY  WEIGHT 

QUANTITATION 

Moisture 

24.2 

% 

Benzene 

13.0 

ug/kg 

10.0 

ug/kg 

Toluene 

60.2 

ug/kg 

10.0 

ug/kg 

Ethylbenzene 

57.7 

ug/kg 

10.0 

ug/kg 

P“Xylene 

386 

ug/kg 

10.0 

ug/kg 

o-Xylene 

123 

ug/kg 

10.0 

ug/kg 

TPH 

37.0 

mg /kg 

10.0 

mg /kg 

Date  Analyzed  (TPH) :  11/13/91 

Date  Analyzed  (BTEX) :  11/20/91 


Note: 


Diesel  fuel  calibration  standards  were  used  for  TPH 
quantitation. 


Respectfully  submitted. 


Kenneth  A.  Roberts,  B.S. 
Manager,  Organics  Department 


1645  West  2200  South.  Salt  Lake  City.  Utah  84119  (801 )  973-0050  FAX  (801 )  972-6278 
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Mountain  States  Analytical 


The  Quality  Solution 

CLIENT:  J.M.  Montgomery  Engineers 

4525  So.  Wasatch  #200 
Salt  Lake  City,  UT  84124 


ATTN:  Mr.  David  Fulton 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED: 
DATE  REPORTED: 
DISPOSAL  DATE: 


SAMPLE  ID:  SB870A  03/ll'-12' 


22371 

4687 

11/07/91 

1427 

11/08/91 

11/21/91 

12/21/91 


ANALYSIS:  Total  Petroleum  Hydrocarbons  by  EPA 

SW-846  Methods  3550/8015  Modified  [Utah] 

Benzene,  Toluene,  Ethylbenzene,  Xylenes 
by  EPA  SW-846  Methods  5030/8020 

RESULT  LIMIT  OF 

COMPOUNDS  DRY  WEIGHT  QUANTITATION 


Moisture 

7.3 

% 

Benzene 

9,400 

ug/kg 

5,000 

ug/kg 

Toluene 

115,000 

ug/kg 

5,000 

ug/kg 

Ethylbenzene 

66,700 

ug/kg 

5,000 

ug/kg 

m,p-Xylene 

494,000 

ug/kg 

5,000 

ug/kg 

o-Xylene 

140,000 

ug/kg 

5,000 

ug/kg 

TPH 

2,790 

mg /kg 

200 

mg /kg 

Date  Analyzed  (TPH) : 

11/13/9 

1 

Date  Analyzed  (BTEX) :  11/20/91 


Note: 

A.  Gasoline  calibration  standards  were  used  for  TPH 
quantitation . 


Respectfully  submitted, 

Kenneth  A.  Roberts,  B.S. 
Manager,  Organics  Department 


1645  West  2200  Soulh.  Sail  LaKe  City,  Utah  84119  (801)  973-0050  FAX  (801)  972-6278 
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Mountain  States  Analytical 


The  Quality  Solution 

CLIENT:  J.M.  Montgomery  Engineers 

4525  So.  Wasatch  #200 
Salt  Lake  City,  UT  84124 


ATTN:  Mr.  David  Fulton 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED: 
DATE  REPORTED: 
DISPOSAL  DATE: 


SAMPLE  ID:  SB870A  03/29^-30' 


22373 

4687 

11/07/91 

1630 

11/08/91 

11/21/91 

12/21/91 


ANALYSIS:  Total  Petroleum  Hydrocarbons  by  EPA 

SW-846  Methods  3550/8015  Modified  [Utah] 
Benzene,  Toluene,  Ethylbenzene,  Xylenes 
by  EPA  SW-846  Methods  5030/8020 


RESULT  LIMIT  OF 

COMPOUNDS  DRY  WEIGHT  QUANTITATION 


Moisture  14.0  % 


Benzene 

22,200 

ug/kg 

5,000 

ug/kg 

Toluene 

187,000 

ug/kg 

5,000 

ug/kg 

Ethylbenzene 

83,100 

ug/kg 

5,000 

ug/kg 

m,p-Xylene 

567,000 

ug/kg 

5,000 

ug/kg 

o-Xylene 

177,000 

ug/kg 

5,000 

ug/kg 

TPH 

15,100 

mg /kg 

1,000 

mg /kg 

Date  Analyzed  (TPH) :  11/13/91 

Date  Analyzed  (BTEX) :  11/20/91 


Note: 

A.  Gasoline  calibration  standards  were  used  for  TPH 
quantitation. 


Respectfully  submitted. 


Kenneth  A.  Roberts 
Manager,  Organics 


,  B  .  S  . 
Department 
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Mountain  States  Analytical 


The  Quality  Solution 

CLIENT:  J.M.  Montgomery  Engineers 

4525  So.  Wasatch  #200 
Salt  Lake  City,  UT  84124 


ATTN:  Mr.  David  Fulton 

SAMPLE  ID:  SB870A  03/19'-20' 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED: 
DATE  REPORTED: 
DISPOSAL  DATE: 


22372 

4687 

11/07/91 

1530 

11/08/91 

11/21/91 

12/21/91 


ANALYSIS:  Total  Petroleum  Hydrocarbons  by  EPA  SW-846  Methods 

3550/8015  Modified  [Utah]-  Benzene,  Toluene, 
Ethylbenzene,  Xylenes  by  EPA  SW-846  Methods  5030/8020. 


» 


I 


» 


I 

] 


I  • 


] 

J  Note: 

J 

1 

J 

J 


i 

1 


RESULT 

LIMIT  OF 

COMPOUNDS 

DRY  WEIGHT 

QUANTITATION 

> 

Moisture  20.3  % 


Benzene 

338  ug/kg 

10.0 

ug/kg 

Toluene 

595  ug/kg 

10.0 

ug/kg 

1 

Ethylbenzene 

138  ug/kg 

10.0 

ug/kg 

m,p-Xylene 

867  ug/kg 

10.0 

ug/kg 

o-Xylene 

276  ug/kg 

10.0 

ug/kg 

TPH 

<  10.0  mg/kg 

10.0 

mg /kg 

Date  Analyzed 

(TPH) : 

11/13/91 

» 

Date  Analyzed 

(BTEX) : 

11/20/91 

y 

Diesel  fuel  calibration 

standards  were  used 

for  TPH 

» 

quantitation . 

/ 

I 


Respectfully  submitted. 


I 


Kenneth  A.  Roberts,  B.S. 
Manager,  Organics  Department 


I 


» 
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Mountain  States  Analytical 


CLIENT: 


ATTN: 

SAMPLE  ID: 


The  Quality  Solution 


J.M.  Montgomery  Engineers 
4525  So.  Wasatch  #200 
Salt  Lake  City.  UT  84124- 

Mr.  Robert  Glascot 

870-WS-1/32' 


SAMPLE  NO: 
SAMPLE  SET  NO: 
DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED: 
DATE  REPORTED: 
DISPOSAL  DATE: 


0001523 

000297S 

11/23/92 

1500 

11/25/92 

12/10/92 

01/09/93 


ANALYSIS:  Volatiles  -  Water  Matrix  (EPA  601/6021  (Capillary) 


» 


» 


LIMIT  OF 

COMPOUND (S)  RESULT  QUANTITATION 


Chloromethane 

Vinyl  Chloride 

Bromomethane 

Chloroethane 

Fluorotrichloromethane 

1. 1- Dichloroethene 
Dichloromethane 
trans-1, 2-Dichloroethene 

•  1, i-Dichloroethane 

Chloroform 

1.1. 1- Trichloroethane 
Carbon  Tetrachloride 
Benzene 

1 . 2 - Dichloroethane 
Trichloroethene  (TCE) 

1. 2- Dichloropropane 
Bromodichloromethane 
cis - 1 , 3  - Dichloropropene 
trans-1, 3 -Dichloropropene 
Toluene 

Tetrachloroethene  (PCE) 

Chlorodibromomethane 

Chlorobenzene 

Ethylbenzene 

Bromoform 

m,p- Xylene 

o- Xylene/Styrene* 


< 

2.0  ug/1 

2.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

< 

2.0  ug/1 

2 . 0  ug/ 1 

< 

2.0  ug/1 

2.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1,0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

17.4  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

1.8  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

4.9  ug/1 

1.0  ug/1 

1.3  ug/1 

1.0  ug/1 

I 


» 


I 


» 
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Mountain  States  Analytical 


The  Quality  Solution 


CLIENT: 

J.M.  Montgomery  Engineers 

LAB  NO: 

0001523 

4525  So.  Wasatch  #200 

GROUP  NO: 

000297S 

Salt  Lake  City,  UT  84124- 

DATE  SAMPLED: 

11/23/92 

TIME  SAMPLED: 

1500 

ATTN: 

Mr.  Robert  Glascot 

DATE  RECEIVED: 

11/25/92 

DATE  REPORTED: 

12/10/92 

SAMPLE  ID: 

870-WS-1/32' 

DISPOSAL  DATE: 

01/09/93 

-Page  2- 

LIMIT 

OF 

COMPOUND ( S ) 


FINAL  RESULT 


QUANTITATION 


1,1,2 , 2-Tetrachloroethane 

< 

1.0  ug/1 

1.0  ug/1 

1,1,2- Trichloroethane 

< 

1.0  ug/1 

1.0  ug/1 

1 , 2 -Dichlorobenzene 

< 

1.0  ug/1 

1.0  ug/1 

1 , 3 -Di chlorobenzene 

< 

1.0  ug/1 

1.0  ug/1 

1,4- Dichlorobenzene 

< 

1.0  ug/1 

1.0  ug/1 

Date  Analyzed: 


/ 


12/02/92 


•These  compounds  coelute  under  the  conditions  used.  The  result 
represents  the  total  amount  for^these  compounds. 


r 


Respectfully  submitted, 

Keinneth  A.  Roberts,  B.S. 
GC  Group  Leader 


» 
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>. Mountain  States  Anaivticai 


The  Quality  Solution 


CLIENT:  J.M.  Montgomeiry  Engineers 

4525  Su.  Wasatch  #200 
Salt  Lake  City,  UT  84124- 

ATTN:  Mr.  Robert  Glascot 

SAMPLE  ID:  870-WS-1/42' 


SAMPLE  NO:  0001524 
SAMPLE  SET  NO:  000297S 
DATE  SAMPLED:  11/23/92 
TIME  SAMPLED:  1630 
DATE  RECEIVED:  11/25/92 
DATE  REPORTED;  12/10/92 
DISPOSAL  DATE:  01/09/93 


ANALYSIS:  Volatiles  -  Water  Matrix  (EPA  601/602]  (Capillary) 


COMPOUND (s) 


LIMIT  OF 

RESULT  QUANTITATION 


Chloromethane 

Vinyl  Chloride 

Bromomethane 

Chloroethane 

Fluorotrichloromethane 

1.1-  Dichloroethene 
Dichloromethane 
trans-1, 2 -Dichloroethene 

1 . 1 -  Dichloroethane 
Chloroform 

1.1. 1- Trichloroethane 
Carbon  Tetrachloride 
Benzene 

1 . 2 - Dichloroethane 
Trichloroethene  (TCE) 

1 . 2 - Dichloropropane 
Bromodichloromethane 
cis-l, 3 -Dichloropropene 
trans-1, 3 -Dichloropropene 
Toluene 

Tetrachloroethene  (PCE) 

Chlorodibromomethane 

Chlorobenzene 

Ethylbenzene 

Bromoform 

m,  p- Xylene 

o- Xylene/Styrene* 


< 

20.0  ug/1 

20.0  ug/1 

< 

20.0  ug/1 

20.0  ug/1 

< 

20.0  ug/1 

20.0  ug/1 

< 

20.0  ug/1 

20.0  ug/1 

< 

20.0  ug/1 

20.0  ug/1 

< 

10.0  ug/1 

10.0  ug/1 

< 

10.0  ug/1 

10.0  ug/1 

< 

10.0  ug/1 

10.0  ug/1 

< 

10.0  ug/1 

10.0  ug/1 

< 

10.0  ug/1 

10.0  ug/1 

< 

10.0  ug/1 

10.0  ug/1 

< 

10.0  ug/1 

10.0  ug/1 

30.5  ug/1 

10.0  ug/1 

< 

10.0  ug/1 

10.0  ug/1 

< 

10.0  ug/1 

10.0  ug/1 

< 

10.0  ug/1 

10.0  ug/1 

< 

10.0  ug/1 

10.0  ug/1 

< 

10.0  ug/1 

10.0  ug/1 

< 

10.0  ug/1 

10.0  ug/1 

113  ug/1 

10.0  ug/1 

< 

10.0  ug/1 

10.0  ug/1 

< 

10.0  ug/1 

10.0  ug/1 

< 

10.0  ug/1 

10.0  ug/1 

56.4  ug/1 

10.0  ug/1 

< 

20.0  ug/1 

20.0  ug/1 

369  ug/1 

10.0  ug/1 

103  ug/1 

10.0  ug/1 

-  Continued - 


1645  West  2200  South,  Salt  Lake  City,  Utah  84119  (801)  973-0050  FAX  (801 )  972-6278 
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Mounts  1  States  Analytical 


The  Quality  Solution 


CLIENT:  J.M.  Montgomery 

Engineers 

LAB  NO: 

0001524 

4525  So.  Wasatch  #200 

GROUP  NO 

000297S 

Salt  Lake  City, 

UT  84124- 

DATE 

SAMPLED: 

11/23/92 

TIME 

SAMPLED : 

1630 

ATTN:  Mr.  Robert  Glascot 

DATE 

RECEIVED: 

11/25/92 

DATE 

REPORTED : 

12/10/92 

SAMPLE  ID:  870-WS-1/42' 

DISPOSAL 

DATE: 

01/09/93 

- 

Page  2 

- 

LIMIT  OF 

COMPOUND (S) 

FINAL  RESULT 

QUANTITATION 

1,1,2 , 2-TetrachloroeChane 

< 

10.0 

ug/1 

10.0 

ug/1 

1,1, 2 -Trichloroechane 

< 

10.0 

ug/1 

10.0 

ug/1 

1 , 2 -Dichlorobenzene 

< 

10.0 

ug/1 

10.0 

ug/1 

1, 3 -Dichlorobenzene 

< 

10. 0 

ug/1 

10.0 

ug/1 

1,4- Dichlorobenzene 

< 

10.0 

ug/1 

10.0 

ug/1 

Dace  Analyzed:  12/09/92 


♦These  compounds  coelute  under  Che  conditions  used.  The  result 
represents  the  total  amount  for  these  compounds. 


I 


» 


»  i 


Respectfully  submitted, 

■  V 

Kenneth  A.  Roberts,  B.S. 
GC  Group  Leader 


» 


» 
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Mountain  States  Analytical 

The  Quality  Solution 


CLIENT: 


J.M.  Montgomery  Engineers 
4525  So.  Wasatch  #200 
Salt  Lake  City,  UT  84124- 


ATTN;  Mr.  Robert  Glascot  DATE  RECEIVED:  1 

DATE  REPORTED:  1 

SAMPLE  ID;  870-WS-1/52'  DISPOSAL  DATE:  0 

ANALYSIS:  Volatiles  -  Water  Matrix  {EPA  601/602]  (Capillary) 


SAMPLE  NO: 
SAMPLE  SET  NO: 
DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED: 
DATE  REPORTED: 
DISPOSAL  DATE: 


0001533 

000297S 

11/24/92 

830 

11/25/92 

12/10/92 

01/09/93 


LIMIT  OF 


COMPOUND (S) 

RESULT 

QUANTITATION 

Chi orome  t  hane 

< 

2.0 

ug/1 

2.0 

ug/1 

Vinyl  Chloride 

< 

2.0 

ug/1 

2,0 

ug/1 

a  romome  t  hane 

< 

2.0 

ug/1 

2.0 

ug/1 

Chloroethane 

< 

2.0 

ug/1 

2.0 

ug/1 

Fluorotrichloromethane 

< 

2.0 

ug/1 

2-,0 

ug/1 

1 , 1 -Dichloroethene 

< 

1.0 

ug/1 

1.0 

ug/1 

Dichlorome thane 

< 

1.0 

ug/1 

1.0 

ug/1 

trans- 1 , 2 -Dichloroethene 

< 

1.0 

ug/1 

1.0 

ug/1 

1, i-Dichloroethane 

< 

1.0 

ug/1 

1.0 

ug/1 

Chloroform 

< 

1.0 

ug/1 

1.0 

ug/1 

1,1, 1-Trichloroethane 

< 

1.0 

ug/1 

1.0 

ug/1 

Carbon  Tetrachloride 

< 

1.0 

ug/1 

1.0 

ug/1 

Benzene 

27.0 

ug/1 

1,0 

ug/1 

1 , 2 -Dichloroethane 

< 

1.0 

ug/1 

1.0 

ug/1 

Trichloroethene  (TCE) 

< 

1.0 

ug/1 

1.0 

ug/1 

1 , 2 -Dichloropropane 

< 

1.0 

ug/1 

1.0 

ug/1 

Bromodichl orome thane 

< 

1.0 

ug/1 

1 . 0 

ug/1 

cis-l, 3 -Dichloropropene 

< 

1.0 

ug/1 

1 . 0 

ug/1 

trans -1,3 -Dichloropropene 

< 

1.0 

ug/1 

1 . 0 

ug/1 

Toluene 

59.3 

ug/1 

1.0 

ug/1 

Tetrachloroethene  (PCE) 

< 

1.0 

ug/1 

1.0 

ug/1 

Chlorodibromomethane 

< 

1.0 

ug/1 

1.0 

ug/1 

Chlorobenzene 

< 

1.0 

ug/1 

1.0 

ug/1 

Ethylbenzene 

21.6 

ug/1 

1.0 

ug/1 

Bromof orm 

< 

2.0 

ug/1 

2.0 

ug/1 

m, p- Xylene 

107 

ug/1 

1.0 

ug/1 

o- Xylene/Styrene* 

36.4 

ug/1 

1.0 

ug/1 

-Continued- 
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Mountain  States  Analytical 

The  Quality  Solution 


James  M.  Montgomery  Engineers 
4525  South  Wasatch  Blvd.,  Suite  200 
Salt  Lake  City,  UT  84124 
Telephone;  (801)  272-1900 
Facsimile:  (801)  272-0403 


Sample  Number: 
Sample  Set: 

Date  Reported: 
Date  Received: 
Disposal  Date: 


0001533 
000297S 
10  DEC  1992 
25  NOV  1992 
8  JAN  1993 


Attention:  Robert  Glascot 

Project:  HAFB  USTs 

Case  Number:  VOCVBTEXN 
Purchase  Order:  2208.0585 


Customer  Number: 
Date  Sampled: 
Matrix: 

Containers: 


870-WS-l/52‘ 

24  NOV  1992 
Water/Waste  Water 
3 


Analysis 


Volanle  Aronutics/Halocarbons 


Catalog 

Number 

05515 


Method 


1  Analysis  for  GC 


Result 


EPA  600  Series  601/ 
602 


Dry 

Result 


Reporting 

Units 


See  Attached 


Reviewed  and  approved  by 
Kenneth  Roberts,  B.S. 

GC  Group  Leader 


1  Analysis  for  Sample  Number  0001533 


0 
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Mountain  States  Analytical 


The  Quality  Solution 


CLIENT: 


ATTN: 


J.M.  Montgomery  Engineers 
4525  So.  Wasatch  #200 
Salt  Lake  City,  UT  84124- 

Mr.  Robert  Glascot 


SAMPLE  ID:  870-WS  2/49' 


SAMPLE  NO: 
SAMPLE  SET  NO 
DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED 
DATE  REPORTED 
DISPOSAL  DATE 


0001526 

000297S 

11/24/92 

1015 

11/25/92 

12/10/92 

01/09/93 


ANALYSIS:  Volatiles  -  Water  Matrix  (EPA  601/602]  (Capillary) 

LIMIT  OF 


COMPOUND (s) 

RESULT 

QUANTITATION 

Chloromethane 

< 

2.0 

ug/1 

2.0 

ug/1 

Vinyl  Chloride 

< 

2.0 

ug/1 

2.0 

ug/1 

Bromomethane 

< 

2.0 

ug/1 

2.0 

ug/1 

Chloroethane 

< 

2.0 

ug/1 

2.0 

ug/1 

Fluorotrichloromethane 

< 

2.0 

ug/1 

2.0 

ug/1 

1 , 1 - Dichloroethene 

< 

1.0 

ug/1 

1.0 

ug/1 

Dichloromethane 

< 

1.0 

ug/1 

1.0 

ug/1 

trans-1, 2 -Dichloroethene 

< 

1.0 

ug/1 

1.0 

ug/1 

1,1- Dichloroethene 

< 

1.0 

ug/1 

1.0 

ug/1 

Chloroform 

< 

1.0 

ug/1 

1.0 

ug/1 

1,1, l-Trichloroethane 

< 

1.0 

ug/1 

1.0 

ug/1 

Carbon  Tetrachloride 

<  . 

1.0 

ug/1 

1.0 

ug/1 

Benzene 

8.4 

ug/1 

1.0 

ug/1 

1 , 2 -Dichloroethane 

< 

1.0 

ug/1 

1.0 

ug/1 

Trichloroethene  (TCE) 

< 

1.0 

ug/1 

1.0 

ug/1 

1 , 2 -Dichloropropane 

< 

1.0 

ug/1 

1.0 

ug/1 

Bromodi chloromethane 

< 

1.0 

ug/1 

1.0 

ug/1 

cis -1,3 -Dichloropropene 

< 

1.0 

ug/1 

1.0 

ug/1 

trans-l, 3 -Dichloropropene 

< 

1.0 

ug/1 

1.0 

ug/1 

Toluene 

13.8 

ug/1 

1.0 

ug/1 

Tetrachloroethene  (PCE) 

< 

1.0 

ug/1 

1.0 

ug/1 

Chlorodibromomethane 

< 

1.0 

ug/1 

1.0 

ug/1 

Chlorobenzene 

< 

1.0 

ug/1 

1.0 

ug/1 

Ethylbenzene 

4.5 

ug/1 

1.0 

ug/1 

Bromof orm 

< 

2.0 

ug/1 

2.0 

ug/1 

m,p-Xylene 

30.2 

ug/1 

1.0 

ug/1 

o- Xylene /Styrene* 

9.4 

ug/1 

1.0 

ug/1 

-  Continued - 
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Mountain  States  Analytical 


The  Quality  Solution 


CLIENT:  J.M.  Montgomery  Engineers 

4525  So.  Wasatch  #200 
Salt  Lake  City,  UT  84124- 

ATTN:  Mr.  Robert  Glascot 

SAMPLE  ID:  870-WS  2/49' 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED 
DATE  REPORTED 
DISPOSAL  DATE 


0001526 

000297S 

11/24/92 

1015 

11/25/92 

12/10/92 

01/09/93 


•Page  2- 


COMPOUND(s) 

1 . 1 . 2 . 2 - Tetrachloroethane 

1.1. 2 - Trichloroethane 
1 , 2  - Dichlorobenzene 

1.3-  Dichlorobenzene 

1 . 4 - Dichlorobenzene 


Date  Analyzed; 


FINAL  RESULT 

;  /  1.0  ug/1 

:  /  1.0  ug/1 

1.0  ug/1 
1.0  ug/1 
1.0  ug/1 

12/02/92 


♦These  compounds  coelute  undey the  conditions  used, 
represents  the  total  amount  ^r  these  compounds. 


LIMIT  OF 
QUANTITATION 

1.0  ug/1 
1.0  ug/1 
1.0  ug/1 
1.0  ug/1 
1.0  ug/1 


The  result 


Respectfully  submitted, 

Kenneth  A.  Roberts,  B.S. 
GC  Group  Leader 
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Mountain  States  Analytical 


The  Quality  Solution 


» 


CLIENT: 

J.M.  Montgomery  Engineers 

4525  So.  Wasatch  #200 

SAMPLE  NO: 
SAMPLE  SET  NO.- 

0001528 

000297S 

Salt  Lake  City,  UT  84124- 

DATE  SAMPLED: 
TIME  SAMPLED; 

11/24/92 

1200 

1 

ATTN: 

Mr.  Robert  Glascot 

DATE  RECEIVED: 
DATE  REPORTED: 

11/25/92 

12/10/92 

SAMPLE  ID: 

870-WS-2/59' 

DISPOSAL  DATE: 

01/09/93 

ANALYSIS:  Volatiles  -  Water  Matrix  [EPA  601/602]  (Capillary) 

LIMIT  OF 

COMPOUND (S)  RESULT  QUANTITATION 


Chloromethane 
Vinyl  Chloride 
B romome thane 
Chloroethane 
Fluorotrichloromethane 

1. 1- Dichloroethene 
Dichloromethane 

t rans -1,2- Dichloroethene 

1. 1- Dichloroethane 
•  Chloroform 

1.1. 1- Trichloroethane 
Carbon  Tetrachloride 
Benzene 

1.2-  Dichloroethane 
Trichloroethene  (TCE) 

1 . 2 - Dichloropropane 
Bromodichloromethane 
cis-l, 3-Dichloropropene 
trans-1, 3-Dichloropropene 
Toluene 

Tetrachloroethene  (PCE) 

Chi orodibromome  thane 

Chlorobenzene 

Ethylbenzene 

Bromof orm 

m,p- Xylene 

o- Xylene/Styrene* 


< 

2.0  ug/1 

2.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1 . 0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

24.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

68.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

50.7  ug/1 

1.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

294  ug/1 

50.0  ug/1 

93.7  ug/1 

1.0  ug/1 

I 


» 


- Continued - 


» 


J 

I 

I 
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M'  ntain  States  Analytical 


The  Quality  Solution 


CLIENT:  J.M.  Montgomery  Engineers 

4525  So.  Wasatch  11200 
Salt  Lake  City,  UT  84124- 

ATTN:  Mr.  Robert  Glascot 

SAMPLE  ID:  870-WS-2/59' 


LAB  NO:  0001528 
GROUP  NO:  000297S 
DATE  SAMPLED:  11/24/92 
TIME  SAMPLED:  1200 
DATE  RECEIVED:  11/25/92 
DATE  REPORTED:  12/10/92 
DISPOSAL  DATE:  01/09/93 


-Page  2- 
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Mountain  States  Analytical 


The  Quality  Solution 


CLIENT:  J.M.  MonCgomery  Engineers 

4525  So.  Wasatch  tt200 
Salt  Lake  City,  UT  84124- 

ATTN:  Mr.  Robert  Glascot 

SAMPLE  ID:  870-WS-2/69* 


SAMPLE  NO: 
SAMPLE  SET  NO: 
DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED 
DATE  REPORTED 
DISPOSAL  DATE 


0001529 

000297S 

11/24/92 

1315 

11/25/92 

12/10/92 

01/09/93 


ANALYSIS:  Volatiles  -  Water  Matrix  [EPA  601/602]  (Capillary) 


COMPOUND (s) 


LIMIT  OF 

RESULT  QUANTITATION 


Chloromethane 
Vinyl  Chloride 
Bromome thane 
Chloroethane 
Fluorotrichloromethane 

1.1-  Dichloroethene 
Dichloromethane 

•  crans- 1,2 -Dichloroethene 

1. 1- Dichloroethane 
Chloroform 

1.1. 1- Trichloroethane 
Carbon  Tetrachloride 
Benzene 

1 . 2 - Dichloroethane 
Trichloroethene  (TCE) 

1 . 2 - Dichloropropane 
Bromodichloromethane 
cis - 1 , 3 -Dichloropropene 
trans -1,3  - Dichloropropene 
Toluene 

Tecrachloroethene  (PCE) 

Chlorodibromome thane 

Chlorobenzene 

Ethylbenzene 

Bromoform 

m,p-Xylene 

o- Xylene/Styrene* 


< 

2.0  ug/1 

2.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

43.5  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

71.7  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

38.2  ug/1 

1.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

258  ug/1 

50.0  ug/1 

63.6  ug/1 

1.0  ug/1 

I 


» 


> 


I 


I 


» 


» 
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James  M.  Montgomery  Engineers 
4525  South  Wasatch  Blvd.,  Suite  200 
Salt  Lake  City.  UT  84124 
Telephone:  (801)  272-1900 
Facsimile:  (801)  272'0403 


Sample  Number:  0001529 

Sample  Set:  000297S 

Date  Reported:  10  DEC  1992 

Date  ReceiTed:  25  NOV  1992 

Disposal  Date:  8  JAN  1993 


Attention:  Roben  Glascot 

Project:  HAFB  USTs 

Case  Number:  VOCs/BTEXN 
Purchase  Order:  2208.0585 


Customer  Number: 
Date  Sampled: 
Matrix: 
Containers: 


870-WS-2/69' 

24  NOV  1992 
Water/Waste  Water 
2 


Analysis 

Volatile  Aromatics/Halocarbons 


CaUlog 

Number 


Method 

EPA  600  Series  601/ 
602 


Result 
See  Attached 


Reporting 

Units 


1  Analysis  for  GC 


Reviewed  and  approved  by 
Kenneth  Roberts,  B.S. 

GC  Group  Leader 


1  Analysis  for  Sample  Number  0001529 


■v.v.V'V*  Mountain  States  Analytical 

The  Quality  Solution 


CLIENT:  J.M.  Moncgomery  Engineers  LAB  NO:  36821 

4525  S  WasaCch  tt200  GROUP  NO:  9132 

Salt  Lake  City,  UT  94124  DATE  SAMPLED:  10/19/92 

TIME  SAMPLED:  1700 

ATTN:  Mr.  David  Fulton  DATE  RECEIVED:  10/20/92 

DATE  REPORTED:  10/21/92 
S.4MPLE  ID:  CPT-10  DISPOSAL  DATE:  11/20/92 

ANALYSIS  DATE:  10/20/92 

ANALYSIS:  Priority  Pollutants  by  GCMS  (Volatiles) 

EPA  Method  SW-846  8240 

FINAL  QUANTITATION 

COMPOUNDS  RESULTS  LIMIT 

Chloromethane 

<10 

ug/1 

10 

ug/1 

Vinyl  Chloride 

<10 

ug/1 

10 

ug/1 

Bromome thane 

<10 

ug/1 

10 

ug/1 

Chloroethane 

<10 

ug/1 

10 

ug/1 

Trichlorof luoromethane 

<5 

ug/1 

5 

ug/1 

Acrolein 

<100 

ug/1 

100 

ug/1 

1 , l-Dichloroethene 

<5 

ug/1 

5 

ug/1 

Methylene  Chloride 

12 

ug/1 

5 

ug/1 

Acrylonitrile 

<100 

ug/1 

100 

ug/1 

1,1- Dichloroethane 

<5 

ug/1 

5 

ug/1 

1 , 2 -Dichloroethene  (total) 

<5 

ug/1 

5 

ug/1 

Chloroform 

<5 

ug/1 

5 

ug/1 

1,1,1- Trichloroethane 

<5 

ug/1 

5 

ug/1 

Carbon  Tetrachloride 

<5 

ug/1 

5 

ug/1 

Benzene 

<5 

ug/1 

5 

ug/1 

1 , 2  - Dichloroethane 

<5 

ug/1 

5 

ug/1 

Trichloroethene 

<5 

ug/1 

5 

ug/1 

1 , 2 -Dichloropropane 

<5 

ug/1 

5 

ug/1 

Bromodichlorome thane 

<5 

ug/1 

5 

ug/1 

2 -Chloroethylvinyl  ether 

<10 

ug/1 

10 

ug/1 

cis-1, 3 -Dichloropropene 

<5 

ug/1 

5 

ug/1 

Toluene 

11 

ug/1 

5 

ug/1 

trans-1, 3 -Dichloropropene 

<5 

ug/1 

5 

ug/1 

1,1, 2 -Trichloroethane 

<5 

ug/1 

5 

ug/1 

Tetrachloroethene 

<5 

ug/1 

5 

ug/1 

Dibromochloromethane 

<5 

ug/1 

5 

ug/1 

Chlorobenzene 

<5 

ug/1 

5 

ug/1 

Ethylbenzene 

16 

ug/1 

5 

ug/1 

Xylenes  (Total) 

160 

ug/1 

5 

ug/1 

Bromoform 

<5 

ug/1 

5 

ug/1 

1,1,2, 2 -Tetrachloroethane 

<5 

ug/1 

5 

ug/1 

-Continued- 
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Mountain  States  Analytical 


The  Quality  Solution 


» 


CLIENT:  J.M.  Montgomery  Engineers 

<525  So.  Wasatch  e200 
Salt  Lake  City.  UT  84124- 
Phone:  801-272-1900  801-272-0430  (FAX) 

ATTN:  Mr.  David  Fulton 

Project:  UST  Site  870  2208.0402 


LAB  SAMPLE  SAMP  SAMPLE  DESCRIPTION 
NO.  DATE  TIME 

36281  10/19/92  1700  CPT-10 


Date  Samples  Rec'd:  10/20/92 
MSAI  Group  No. i  9132 
Sample  Matrix:  Aqueous 
Report  Date:  10/22/92 

P.O.  Number: 


ANALYSES  PERFORMED 


RESULT 


PP  Volatiles  8240  GCMS  See  Attach  - 


» 


ully  submitted 


Later,  Ph.D. 
Director  O 

Sorensen.  B.S. 
Manager.  Technical  Operations 


I 
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Mountain  States  Analytical 

The  Quality  Solution 

CLIENT:  James  M.  Montgomery  Engineers  LAB  NO: 

4525  South  Wasatch  Blvd.  GROUP  NO: 

Salt  Lake  City,  UT  84124  DATE  SAMPLED: 

TIME  SAMPLED: 

ATTN:  Mr.  Robert  Glascot  DATE  RECEIVED 

DATE  REPORTED 

SAMPLE  ID:  CPT-14  DISPOSAL  DATE 

PROJECT:  HAFB  UST  ANALYSIS  DATE 

ANALYSIS:  Priority  Pollutants  by  GCMS  (Volatiles) 

EPA  Method  SW-846  8240 


3135 

665S 

12/18/92 

1145 

12/18/92 

01/11/93 

02/10/93 

01/01/93 


COMPOUNDS 


Chlorome thane 
Vinyl  Chloride 
B  romome  t  hane 
Chloroethane 
Trichlorof luoromethane 
Acrolein 

1. 1- Dichloroethene 
Methylene  Chloride 
Acrylonitrile 

1. 1- Dichloroethane 

1. 2- Dichloroethene  (total) 
Chloroform 

1,1, 1-Trichloroethane 
Carbon  Tetrachloride 
Benzene 

1 . 2 - Dichloroethane 
Trichloroethene 

1 . 2 - Dichloropropane 
Bromodichlorome thane 
2-Chloroethylvinyl  ether 
cis- 1, 3 -Dichloropropene 
Toluene 

trans-1, 3 -Dichloropropene 

1.1. 2 - Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Xylenes  (Total) 


FINAL 

RESULTS 

QUANTITATION 

LIMIT 

< 

500,000 

ug/1 

500,000 

ug/1 

< 

500,000 

ug/1 

500,000 

ug/1 

< 

500,000 

ug/1 

500,000  ug/1 

< 

500,000 

ug/1 

500,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

<1000,000 

ug/1 

1000,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

<1000,000 

ug/1 

1000,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

500,000 

ug/1 

500,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

< 

250,000 

ug/1 

250,000 

ug/1 

1,400,000 

ug/1 

250,000 

ug/1 

13,000,000 

ug/1 

250,000 

ug/1 

-Continued- 
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Mountain  States  Anaivtical 


The  Quality  Solution 


James  M.  Montgomery  Engineers 
4S2S  South  Wasatch  Blvd.,  Suite  200 
Salt  Lake  City.  UT  84124 
Telephone:  (801)  272-1900 
Facsimile:  (801)  272-0403 


Sample  Number:  0(X)3135 

Sample  Set:  000665S 

Date  Reported:  6  JAN  1993 

Date  Received:  18  DEC  1992 

Disposal  Date:  2  FEB  1993 


Attention:  Robert  Glascot 

Customer  Number:  CPT-14 

» 

< 

Project:  HAFB  UST 

Date  Sampled: 

18  DEC  1992 

Case  Number: 

Matrix: 

Combustible  Liquids 

Purchase  Order:  2208.0580 

Containers: 

2 

Analysis 

Catalog 

Number 

Method 

Result 

Dry  Reporting 

Result  Units 

» 

i 

Priority  Pi,'lutant  Volatile  Organics  01177  EPA  SW-846  8240  See  Attached 


1  Analysis  for  GC/MS 

Reviewed  and  approved  by 

John  Hayes,  B.S. 

Supervisor,  GCMS  Group 

>  •  I 


1  Analysis  for  Sample  Number  0003135 


»  « 


« 


n 
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'  ***•  Mountain  States  Analvtical 


The  Qualitv  Solution 


CLIENT: 


ATTN: 


J.M.  Montgomery  Engineers 
4525  So.  Wasatch  8200 
Salt  Lake  City,  LT  84124- 

Mr.  Robert  Glascot 


SAMPLE  ID:  CPT-40 


SAMPLE  NO: 
SAMPLE  SET  NO: 
DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED: 
DATE  REPORTED: 
DISPOSAL  DATE: 


0001530 

000297S 

11/24/92 

1345 

11/25/92 

12/10/92 

01/09/93 


ANALYSIS:  Volatiles  -  Water  Matrix  [EPA  601/6021  (Capillary) 


LIMIT  OF 


COMPOUND (s) 

RESULT 

QUANTITATION 

Chloromethane 

< 

2.0 

ug/1 

2.0 

ug/1 

Vinyl  Chloride 

< 

2.0 

ug/1 

2.0 

ug/1 

B  r  omome  t  hane 

< 

2.0 

ug/1 

2.0 

ug/1 

Chloroethane 

< 

2.0 

ug/1 

2.0 

ug/1 

Fluorotrichloromethane 

< 

2.0 

ug/1 

2.0 

ug/1 

1 , 1 -Dichloroethene 

< 

1.0 

ug/1 

1.0 

ug/1 

Dichloromethane 

< 

1.0 

ug/1 

1.0 

ug/1 

trans-1, 2 -Dichloroethene 

< 

1.0 

ug/1 

1.0 

ug/1 

1 , 1 - Dichloroethane 

< 

1.0 

ug/1 

1.0 

ug/1 

Chloroform 

< 

1.0 

ug/1 

1.0 

ug/1 

1,1,1- Trichloroethane 

< 

1.0 

ug/1 

1.0 

ug/1 

Carbon  Tetrachloride 

< 

1.0 

ug/1 

1.0 

ug/1 

Benzene 

< 

1.0 

ug/1 

1.0 

ug/1 

1 , 2 -Dichloroethane 

< 

1.0 

ug/1 

1.0 

ug/1 

Trichloroethene  (TCE) 

< 

1.0 

ug/1 

1.0 

ug/1 

1 , 2-Dichloropropane 

< 

1.0 

ug/1 

1.0 

ug/1 

Bromodichloromethane 

< 

1.0 

ug/1 

1.0 

ug/1 

cis-1, 3 -Dichloropropene 

< 

1.0 

ug/1 

1.0 

ug/1 

trans-1 , 3 -Dichloropropene 

< 

1.0 

ug/1 

1.0 

ug/1 

Toluene 

< 

1.0 

ug/1 

1.0 

ug/1 

Tetrachloroethene  (PCE) 

< 

1.0 

ug/1 

1.0 

ug/1 

Chi orodibromome  thane 

< 

1.0 

ug/1 

1.0 

ug/1 

Chlorobenzene 

< 

1.0 

ug/1 

1.0 

ug/1 

Ethylbenzene 

< 

1.0 

ug/1 

1.0 

ug/1 

Bromoform 

< 

2.0 

ug/1 

2.0 

ug/1 

m,  p-Xylene 

< 

1.0 

ug/1 

1.0 

ug/1 

o- Xylene/Styrene* 

< 

1.0 

ug/1 

1.0 

ug/1 

-Continued- 
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■•■Vv.vV*  Mountain  States  Analytical 

The  Quality  Solution 


CLIENT:  J.M.  Montgomery  Engineers 

4525  So.  Wasatch  #200 
Salt  Lake  City,  UT  84124- 

ATTN;  Mr.  Robert  Glascot 

SAMPLE  ID:  CPT-40 


lab  NO:  0001530 
GROUP  NO:  000297S 
DATE  SAMPLED:  11/24/92 
TIME  SAMPLED:  1345 
DATE  RECEIVED:  11/25/92 
DATE  REPORTED:  12/10/92 
DISPOSAL  DATE:  01/09/93 


-Page  2- 


COMPOUND(s)  FINAL  RESULT 


1,1,2, 2 -Tetrachloroethane 

< 

1.0  ug/1 

1,1, 2 -Trichloroethane 

< 

1.0  ug/1 

1 , 2 -Dichlorobenzene 

< 

1.0  ug/1 

1 , 3 -Dichlorobenzene 

< 

1.0  ug/1 

1,4- Dichlorobenzene 

< 

1.0  ug/1 

Date  Analyzed:  12/02/92 


LIMIT  OF 
QUANTITATION 


1.0  ug/1 
1.0  ug/1 
1.0  ug/1 
1.0  ug/1 
1.0  ug/1 


♦These  compounds  coelute  under  the  conditions  used.  The  result 
represents  the  total  amount  for  these  compounds. 


Respectfully  submitted, 

Keiineth  A.  Roberts,  B.S. 
GC  Group  Leader 


1645  West  2200  South.  Salt  Lake  City.  Utah  84119  (801' 973-0050  FAX  (801 )  972-6278 
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. Mountain  States  Analytical 

The  Quality  Solution 
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CLIENT:  J.M.  Montgomery  Engineers 

4525  So  Wasatch  #200 
Salt  Lake  City,  UT  84124- 

ATTN:  Mr.  Robert  Glascot 

SAMPLE  ID:  CPT-42 


SAMPLE  NO: 
SAMPLE  SET  NO: 
DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED: 
DATE  REPORTED: 
DISPOSAL  DATE: 


0001531 

000297S 

11/24/92 

1455 

11/25/92 

12/09/92 

01/08/93 


ANALYSIS:  Gasoline  Contamination  in  Water  (BTEX)  [EPA  602] 


COMPOUND (s) 

RESULT 

LIMIT  OF 
QUANTITATION 

Benzene 

< 

1.0  ug/1 

1.0  ug/1 

Toluene 

< 

1.0  ug/1 

1.0  ug/1 

Ethylbenzene 

< 

1.0  ug/1 

1.0  ug/1 

m,p- Xylene 

< 

1.0  ug/1 

1.0  ug/1 

o- Xylene /Styrene* 

< 

1.0  ug/1 

1.0  ug/1 

Naphthaleng 

< 

1.0  ug/1 

1.0  ug/1 

Date  Analyzed:  12/03/92 


♦These  compounds  coelute  under  the  conditions  used.  The  result 
represents  the  total  amount  for  these  compounds. 


Respectfully  submitted, 

Kdnneth  A.  Roberts,  B.S. 
GC  Group  Leader 


1645  West  2200  South.  Salt  Lake  City,  Utah  84119  (801)  973-0050  FAX  (801)  972-6278 
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Mountain  States  Analytical 


The  Quality  Solution 


James  M.  Montgomery  Engineers 
4525  South  Wasatch  Blvd.,  Suite  200 
Salt  Lake  City,  UT  84124 
Telephone:  (801)  272-1900 
Facsimile:  (801)  272-0403 


Sample  Number: 
Sample  Set: 

Date  Reported: 
Date  Receired: 
Disposal  Date: 


0001532 
000297S 
10  DEC  1992 
25  NOV  1992 
8  JAN  1993 


Attention: 

Project: 

Case  Number: 
Purchase  Order: 


Robert  Glascot 
HAFBUSTs 
VOCs/BTEXN 
2208.0585 


Customer  Number: 
Date  Sampled: 
Matrix: 
Containers: 


CPT-43 
24  NOV  1992 
Water/Waste  Water 
1 


» 


Analysis 

Catalog 

Numbtf 

Method 

Dry 

Result 

Repotting 

Units 

* 

Btex  &  Naphthalene 

04264 

EPA602  SW-846 
5030/8020 

See  Attached 

1  Analysis  for  GC 

Reviewed  and  approved  by 
Kenneth  Roberts,  B.S. 

GC  Group  Leader 

B 

• 

1  Analysis  for  Sample  Number  0001532 


< 


I 


I 

I 


» 


B 

i 


1645  West  2200  Soulh.  Salt  Lake  City.  Utah  84119  (801)  973-0050  FAX  (801)  972-6278 
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■v.v.VvA  Mountain  States  Analytical 

The  Quality  Solution 


» 


CLIENT:  J.M.  Montgomery  Engineers 

4525  So  Wasatch  Dr.  #200 
Salt  Lake  City,  UT  84124- 

ATTN:  Mr.  Robert  Glascot 

SAMPLE  ID:  CPT-42 


SAMPLE  NO: 
SAMPLE  SET  NO.- 
DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED: 
DATE  REPORTED: 
DISPOSAL  DATE: 


0001634 

000322S 

11/30/92 

1350 

12/01/92 

12/10/92 

01/09/93 


I 


ANALYSIS:  Gasoline  Contamination  in  Water  (BTEX)  [EPA  602] 


t 


LIMIT  OF 


COMPOUND (s) 

RESULT 

QUANTITATION 

Benzene 

< 

1.0  ug/1 

1.0  ug/1 

Toluene 

< 

1.0  ug/1 

1.0  ug/1 

Ethylbenzene 

< 

1.0  ug/1 

1.0  ug/1 

m, p-Xylene 
o - Xylene/Styrene  * 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

rNaphthalene 

< 

1.0  ug/1 

1.0  ug/1 

Date  Analyzed:  12/03/92 


♦These  compounds  coelute  under  the  conditions  used.  The  result 
represents  the  total  amount  for  these  compounds. 


» 


Respectfully  submitted, 

Kdnneth  A.,  Roberts,  B.S. 
GC  Group  Leader 


% 
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Mountain  States  Analytical 


The  Quality  Solution 


James  M.  Montgomery  Engineers 
4S25  South  Wasatch  Blvd.,  Suite  200 
Salt  Lake  City.  UT  84124 
Telephone:  (801)  272-1900 
Facsimile:  (801)  272-0403 


Sample  Number: 
Sample  Set: 

Date  Reported: 
Date  Receired: 
Disposal  Date: 


0001634 
000322S 
14  DEC  1992 
1  DEC  1992 
18  JAN  1993 


Attention:  Robert  Glascot 

Project:  Hill  AFB 

Case  Number:  BHTEXN 
Purchase  Order:  2208.0585 


Customer  Number:  CFT-42 
Date  Sampled:  30  NOV  1992 

Matrix:  Wastewater 

Containers:  2 


Analysis 


Btex  JIl  Naphthalene 
1  Analysis  for  GC 


CaUlog 

Number 


Method 


EPA  SW-846  5030/ 
8020 


Result 


See  Attached 

Reviewed  and  iq>proved  by 
Kenneth  Roberts.  B.S. 

GC  Group  Leader 


Reporting 

Units 


1  Analysts  for  Sample  Number  0001634 


1645  West  2200  South.  Salt  Lake  City.  Utah  84119  (801)  973-0050  FAX  (801)  972-6278 


Page  1 


The  Quality  Solution  ,  ♦ 


SAMPLE  NO:  0001532 

SAMPLE  SET  NO:  000297S  I 

DATE  SAMPLED:  11/24/92 

TIME  SAMPLED:  1600 

DATE  RECEIVED:  11/25/92 
DATE  REPORTED :  12/09/92 

DISPOSAL  DATE:  01/08/93 

» 

ANALYSIS:  Gasoline  Contamination  in  Water  (BTEX)  tEPA  602] 

LIMIT  OF 

COMPOUND (s)  RESULT  QUANTITATION 


Benzene  <  l.O  ug/1  1.0  ug/1 

Toluene  <  l.O  ug/1  1.0  ug/1 

Ethylbenzene  <  l.O  ug/1  1.0  ug/1 

m,p-Xylene  <  l.O  ug/1  1.0  ug/1 

o-Xylene/Styrene*  <  l.O  ug/1  1.0  ug/1 

Naphthalene  <  l.O  ug/1  1.0  ug/1 

• 

Date  Analyzed:  12/03/92 


♦These  compounds  coelute  under  the  conditions  used.  The  result 
represents  the  total  cimount  for  these  compounds. 

I 


Respectfully  submitted, 

Keinneth  A.  '.Roberts,  B.S.  % 

GC  Group  Leader 


» 


i 


CLIENT:  J.M.  Montgomery  Engineers 

4525  So  Wasatch  #200 
Salt  Lake  City,  UT  84124- 

ATTN:  Mr.  Robert  Glascot 

SAMPLE  ID:  CPT-43 


CHAIN  OF  CUSTODY  RECORD/LAB  WORK  REQUEST 


» 


► 


» 


» 


» 


I 


» 


A  .*• 

•  «  •  •  «  •H 


.v.’.v.W*  Mountain  States  Analytical 


The  Quality  Solution 


CLIENT:  J.M.  Montgomery  Engineers 

4525  So  Wasatch  Dr.  #200 
Salt  Lake  City,  UT  84124- 

ATTN:  Mr.  Robert  Glascot 

SAMPLE  ID:  CPT-43 


SAMPLE  NO: 
SAMPLE  SET  NO 
DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED 
DATE  REPORTED 
DISPOSAL  DATE 


0001635 

000322S 

11/30/92 

1410 

12/01/92 

12/10/92 

01/09/93 


ANALYSIS; 


Gasoline  Contcunination  in  Water  (BTEX)  [EPA  602] 


COMPOUND (s) 


Benzene 

Toluene 

Ethylbenzene 

m,p-Xylene 

o- Xylene/Styrene* 

Naphthalene 


RESULT 


1.0  ug/1 
1.0  ug/1 
1.0  ug/1 
1.0  ug/1 
1.0  ug/1 
1.0  ug/1 


LIMIT  OF 
QUANTITATION 

1.0  ug/1 
1.0  ug/1 
1.0  ug/1 
1.0  ug/1 
1.0  ug/1 
1.0  ug/1 


Date  Analyzed:  12/03/92 


♦These  compounds  coelute  under  the  conditions  used.  The  result 
represents  the  total  cunount  for  these  compounds. 


Respectfully  submitted. 


Kenneth  A.  Roberts,  B.S. 
GC  Group  Leader 


1645  West  2200  South,  Salt  Lake  City.  Utah  84119  (801)  973-0050  FAX  (801)  972-6278 
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Mountain  States  Analytical 


The  OuaHty  Solution 


James  M.  Montgomery  Engineers 
4S25  South  Wasatch  Blvd.,  Suite  200 
Salt  Lake  City.  UT  84124 
Telephone:  (801)  272-1900 
Facsimile:  (801)  272-0403 


Sample  Number: 
Sample  Set: 

Date  Reported: 
Date  Received: 
Disposal  Date: 


000163S 
000322S 
14  DEC  1992 
1  DEC  1992 
18  JAN  1993 


» 


Attention: 

Project: 

Case  Number: 


Robert  Glascot 
HUl  AFB 
BTEXN 


Purchase  Order:  2208.0S8S 


Customer  Number:  CPT-43 
Date  Sampled:  30  NOV  1992 

Matrix:  Wastewater 

Containers:  2 


Catalog  Dry  Reporting 

Analysts  Number  Method  Result  » 

Blex  &.  Naphthalene  04264  EPA  SW-846  3030/  See  Attached 

8020 

1  Analysis  for  GC  Reviewed  and  approved  by 

Keimeth  Roberts,  B.S. 

GC  Group  Leader 

• 


1  Analysis  for  Sample  Number  0001635 


I 


» 


» 
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\V« Mountain  States  Analytical 

The  Quality  Solution 


CLIENT:  J.M.  Montgomery  Engineers  LA3  NO;  34822 

4525  S.  Wasatch  #200  GROUP  NO:  8810 

Salt  Lake  City,  UT  84124  DATS  SAMPLED:  09/30/92 

TIME  SAMPLED:  1000 

ATTN:  Mr.  David  Fulton  DATE  RECEIVED:  10/02/92 

DATE  REPORTED:  10/21/92 
SAMPLE  ID:  CPT-7  DISPOSAL  DATE:  11/20/92 

ANALYSIS  DATE:  10/09/92 

ANALYSIS:  Priority  Pollutants  by  GCMS  (Volatiles) 

EPA  Method  SW-846  8240 

FINAL  QUANTITATION 

COMPOUNDS  RESULTS  LIMIT 

Chloromethane 

*  71 

ug/1 

50 

ug/1 

Vinyl  Chloride 

<500 

ug/1 

500 

ug/1 

Bromomethane 

<500 

ug/1 

500 

ug/1 

Chloroethane 

<500 

ug/1 

500 

ug/1 

Trichlorofluorome thane 

<250 

ug/1 

250 

ug/1 

Acrolein 

<5,00ug/l 

5,000 

ug/1 

1, i-Dichloroethene 

<250 

ug/1 

250 

ug/1 

Methylene  Chloride 

<250 

ug/1 

250 

ug/1 

Acrylonitrile 

<5 , OOug/1 

5,000 

ug/1 

1, 1-Dichloroethane 

<250 

ug/1 

250 

ug/1 

1 , 2 -Dichloroethene  (total) 

<250 

ug/1 

250 

ug/1 

Chloroform 

<250 

ug/1 

250 

ug/1 

1,1, 1-Trichloroethane 

<250 

ug/1 

250 

ug/1 

Carbon  Tetrachloride 

<250 

ug/1 

250 

ug/1 

Benzene 

680 

ug/1 

250 

ug/1 

1,2- Dichloroethene 

<250 

ug/1 

250 

ug/1 

Trichloroethene 

<250 

ug/1 

250 

ug/1 

1 , 2 -Dichloropropane 

<250 

ug/1 

250 

ug/1 

Bromodi chloromethane 

<250 

ug/1 

250 

ug/1 

2  - Chloroethylvinyl  ether 

<500 

ug/1 

500 

ug/1 

cis-1, 3 -Dichloropropene 

<250 

ug/1 

250 

ug/1 

Toluene 

*  34 

ug/1  J 

50 

ug/1 

trans -1,3- Dichloropropene 

<250 

ug/1 

250 

ug/1 

1,1, 2 -Trichloroethene 

<250 

ug/1 

250 

ug/1 

Tetrachloroethene 

*  <50 

ug/1 

50 

ug/1 

Dibromochloromethane 

<250 

ug/1 

250 

ug/1 

Chlorobenzene 

<250 

ug/1 

250 

ug/1 

Ethylbenzene 

1, 400ug/l 

250 

ug/1 

Xylenes  (Total) 

5, 700ug/l 

250 

ug/1 

J  -  estimated  value 


-Continued- 
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Mountain  States  Analytical 

The  Quality  Solution 


CLIENT: 

J.M.  Montgomery  Engineers 

Date  Samples  Rec 

:'d:  10/02/92 

4525  So.  Wasatch  #200 

MSAI  Group  No . : 

8810 

Salt  Lake  City.  UT  84124- 

Sample  Matrix: 

Aqueous 

Phone ; 

801-272-1900  801-272-0430  (FAX) 

Report  Date: 

10/20/92 

ATTN: 

Mr.  David  Fulton 

P.O.  Number: 

2208.0402 

Project: 

HAFB  UST  Site  870 

LAB 

NO. 

SAMPLE 

DATE 

SAMP 

TIME 

SAMPLE  DESCRIPTION 

ANALYSES  PERFORMED 

RESULT 

34822 

09/30/92 

1000 

CPT-7 

PP 

Volatiles 

8240 

GCMS 

See 

Attach  -- 

34823 

09/30/92 

1320 

T-870-5-MW-U-92-HF 

PP 

Volatiles 

8240 

GCMS 

See 

Attach  — 

34824 

09/30/92 

1100 

T-870-27-MW-U-92-HF 

PP 

Volatiles 

8240 

GCMS 

See 

Attach  — 

34825 

09/30/92 

1325 

T-870-11-MW-U-92-HF 

PP 

Volatiles 

8240 

GCMS 

See 

Attach  -- 

34826 

10/01/92 

1200 

T-870-12-MW-U-92-HF 

PP 

Volatiles 

8240 

GCMS 

See 

Attach  -- 

34827 

10/01/92 

1500 

T-870-10-HW-U-92-HF 

PP 

Volatiles 

8240 

GCMS 

See 

Attach  " 

34828 

10/01/92 

0 

Trip  Blank 

PP 

Volatiles 

8240 

GCMS 

See 

Attach  " 

i) 


4 


At 


4 


4 


4 


4 


>  4 


!  _ 
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TERRA  TECHMOLOGIES  -  BOOTHWEST/  IRC. 
AHALYTICAL  TESTING  SERVICES 


CLIENT:  James  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

Attn:  David  A.  Fulton 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

143 

10/09/92 
RAK 
1  OF  2 


CLIENT  ID  NO. 
SAMPLE  MATRIX 
SAMPLED  BY 
SAMPLE  SOURCE 
ANALYST 


None 

Ground  Water 
NKT/RAK 
GWS-01 
NET 


AUTHORIZED  BY 
CLIENT  P.O. 
SAMPLE  DATE 
SUBMITTAL  DATE 
ANALYSIS  DATE 


DAF 

None 

08/14/92 

08/14/92 

08/14/92 


Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


Parameter 


Sample  Analysis 


Result 


Unit 


Detection 

Level 


Benzene . . 

Bromobenzene  . 

Bromochloromethane  . 

Bromodichloromethane  . 

Bromoform . . 

Bromomethane  . 

n-Butylbenzene  . 

sec-Butylbenzene  . 

tert-Butylbenzene  . 

Carbon  tetrachloride  . 

Chlorobenzene  . 

Chi oroe thane  . 

Chloroform  . 

Chloromethane  . 

2-Chlorotoluene  (ortho)  ... 
4-Chlorotoluene  (para)  .... 

1. 2- Dibromoethane  (EDB)  .. 

1. 2- Dibromo-3-chloropropane 

Dibromochloromethane  . 

Dibromomethane  . 

1.2 - Dichlorobenzene  (ortho) 

1. 3 - Dichlorobenzene  (meta) 

1 . 4 - Dichlorobenzene  (para) 
Dichlorodifluoromethane  . . . 

1 . 1- Dichloroethane  . 

1. 2- Dichloroethane  . 


0.195 


mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/ 
mg/ 
mg/ 


0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 
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TERRA  TECHNOLOGIES  -  SOUTHWEST,  INC 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  James  M.  Montgomery 

PROJECT  NO .  : 

92-1016 

4525  S.  Wasatch  Blvd. 

SAMPLE  NO.  : 

143 

SLC,  Utah  84124 

REPORT  DATE  : 

10/09/92 

REVIEWED  BY  : 

RAK 

SAMPLE  SOURCE:  GWS-01 

PAGE  : 

2  OF  2 

Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

cis  1, 2-Dichloroethene  .... 

N/A 

mg/L 

0.005 

trans  1, 2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1, 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 3 -Di chi oropr opane  . 

N/A 

mg/L 

0.005 

2, 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1, 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1, 1-Dichloroethene  . 

N/A 

mg/L 

0.005 

cis  1, 3-Dichloropropene  ... 

N/A 

mg/L 

0.005 

trans  1, 3-Dichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

0.072 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene  . 

N/A 

mg/L 

0.005 

4-Isopropyltoluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

O.OOS 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1 , 1 , 2 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2 , 2-Tetrachloroethene 
(Tetrachloroethylene)  .... 

<  0.005 

mg/L 

0.005 

1 , 1 , 1 , 2 -Tetrachl oroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

0.946 

mg/L 

0.005 

1,2, 3-Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,1, 1-Trichl oroethane  . 

N/A 

mg/L 

0.005 

1,1,2 -Trichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2, 3-Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  Chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

0.062 

mg/L 

0.005 

o-Xylene  . 

0.027 

mg/L 

0.005 

5) 


TERRA  TECHKOLOGIES  -  SOUTHWEST,  INC. 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  James  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

Attn:  David  A.  Fulton 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

107 

10/09/92 
RAK 
1  OF  2 


CLIENT  ID  NO. 
SAMPLE  MATRIX 
SAMPLED  BY 
SAMPLE  SOURCE 
ANALYST 


None 

Ground  Water 
JMM  Personnel 
MW-03 
NKT 


AUTHORIZED  BY 
CLIENT  P.O. 
SAMPLE  DATE 
SUBMITTAL  DATE 
ANALYSIS  DATE 


DAF 

None 

08/06/92 

08/12/92 

08/12/92 


Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


Sample  Analysis 


Parameter 


iSUlt 

Unit 

Detectii 

Level 

.179 

mg/L 

0.005 

mg/L 

0.005 

mg/L 

0.005 

mg/L 

0.005 

mg/L 

0.005 

mg/L 

0.005 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

Benzene  . 

Bromobenzene  . 

Bromochloromethane  . 

Bromodichloromethane  . 

Bromoform  . 

Bromomethane  . 

n-Butylbenzene  . 

sec-Butylbenzene  . 

tert-Butylbenzene  . 

Carbon  tetrachloride  . 

Chlorobenzene  . 

Chi oroe thane  . . 

Chloroform . 

Chloromethane  . 

2-Chlorotoluene  (ortho)  . . . 
4-Chlorotoluene  (para)  . . . . 

1. 2- Dibronoethane  (EDB)  ... 

1 . 2- Dibromo-3-chloropropane 
Dibromochloromethane  ...... 

Dibromomethane  . 

1.2- Dichlorobenzene  (ortho) 

1. 3 - Dichlorobenzene  (meta) 

1.4 - Dichlorobenzene  (para) 
Dichlorodif luoromethane  . . . 

1. 1- Dichloroethane  . 

1. 2- Dichloroethane  . 


•  •  • 


» 


TERRA  TECHKOLOGIE8  -  SOUTHWEST,  INC. 
ANALYTICAL  TESTING  SERVICES 


» 


CLIENT:  James  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

SAMPLE  SOURCE:  MW-03 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

107 

10/09/92 
RAK 
2  OF  2 


4 


» 


Sample  Analysis 

Parameti  r 

Result 

Unit 

Detection 

Level 

cis  1, 2-Dichloroethene  .... 

N/A 

mg/L 

0.005 

trans  1, 2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1 , 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1, 3-Dichloropropane  . 

N/A 

mg/L 

0.005 

2,2- Diehl or opr opane  . 

N/A 

mg/L 

0.005 

1, 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethene  . 

N/A 

mg/L 

0.005 

cis  1, 3-Dichloropropene  ... 

N/A 

mg/L 

0.005 

trans  l, 3-Dichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

<  0.005 

mg/L 

0.005 

Hexachlorobutadiene  ....... 

N/A 

mg/L 

0.005 

Isoproylbenzene  . 

K/A 

mg/L 

0.005 

4-Isopropyltoluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1 , 1 , 2 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 
(Tetrachloroethylene)  .... 

2.722 

mg/L 

0.005 

1,1,1, 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

6.728 

mg/L 

0.005 

1,2, 3-Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,2, 4 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,1, 1-Trichloroethane  . 

N/A 

mg/L 

0.005 

1,1, 2-Trichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2, 3-Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

4.300 

mg/L 

0.005 

o-Xylene  . 

3.369 

mg/L 

0.005 

I 
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^^^!^^•^•  Mountain  States  Analytical 


The  Quality  Solution 


CLIENT: 


ATTN: 


J.M.  Montgomery  Engineers 
4525  S  Wasatch  if200 
Salt  Lake  City,  UT  84124 


Mr.  David  Fulton 


SAMPLE  ID: 


ANALYSIS: 


T-870-10-MW-U-92-HF 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED 
DA.TE  REPORTED 
DISPOSAL  DATE 
ANALYSIS  DATE 


34827 

8810 

10/01/92 

1500 

10/02/92 

10/16/92 

11/15/92 

10/12/92 


Priority  Pollutants  by  GCMS  (Volatiles) 
EPA  Method  SW-846  8240 


COMPOUNDS 


FINAL 

RESULTS 


QUANTITATION 

LIMIT 


Chloromethane 

<10  ug/1 

10  ug/1 

Vinyl  Chloride 

<10  ug/1 

10  ug/1 

B  romome  thane 

<10  ug/1 

10  ug/1 

Chloroethane 

<10  ug/1 

10  ug/1 

Trichlorof luoromethane 

<5  ug/1 

5  ug/1 

Acrolein 

<100  ug/1 

100  ug/1 

1, 1-Dichloroethene 

<5  ug/1 

5  ug/1 

Methylene  Chloride 

<5  ug/1 

5  ug/1 

Acrylonitrile 

<100  ug/1 

100  ug/1 

1, l-Dichloroethane 

<5  ug/1 

5  ug/1 

1, 2-Dichloroethene  (total) 

<5  ug/1 

5  ug/1 

Chloroform 

<5  ug/1 

5  ug/1 

1,1, i-Trichloroethane 

<5  ug/1 

5  ug/1 

Carbon  Tetrachloride 

<5  ug/1 

5  ug/1 

Benzene 

<5  ug/1 

5  ug/1 

1 , 2 -Dichloroethane 

<5  ug/1 

5  ug/1 

Trichloroechene 

<5  ug/1 

5  ug/1 

1 , 2 -Dichloropropane 

<5  ug/1 

5  ug/1 

B  r omod i chi o r ome t hane 

<5  ug/1 

5  ug/1 

2-Chloroethylvinyl  ether 

<10  ug/1 

10  ug/1 

cis-1, 3 -Dichloropropene 

<5  ug/1 

5  ug/1 

Toluene 

17  ug/1 

5  ug/1 

trans - 1 , 3 -Dichloropropene 

<5  ug/1 

5  ug/1 

1,1, 2 -Trichloroethane 

<5  ug/1 

5  ug/1 

Tetrachloroethene 

<5  ug/1 

5  ug/1 

Dibromochloromethane 

<5  ug/1 

5  ug/1 

Chlorobenzene 

<5  ug/1 

5  ug/1 

Ethylbenzene 

<5  ug/1 

5  ug/1 

Xylenes  (Total) 

110  ug/1 

5  ug/1 

Bromof orm 

<5  ug/1 

5  ug/1 

1,1,2, 2 -Tetrachloroethane 

<5  ug/1 

5  ug/1 

Etfully  submitted, 

1.  Hayes,  B.S. 
Supervisor,  GCMS  Group 


1645  West  2200  South,  Salt  Lake  City,  Utah  84119  (80'.)  973-0050  FAX  (001 )  972-6278 


•  i 


1 


*  •  4  »  • 


’.v. '*.*•  Mountain  States  Analytical 

The  Quality  Solution 


CLIENT:  J.M.  Montgomery  Engineers 

4525  S  Wasatch  #200 
Salt  Lake  City,  UT  84124 

ATTN:  Mr.  David  Fulton 

SAMPLE  ID:  T- 870 -^2 -MW\u- 92 -HF 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED 
DATE  REPORTED 
DISPOSAL  DATE 
ANALYSIS  DATE 


34826 

8810 

10/01/92 

1200 

10/02/92 

10/16/92 

11/15/92 

10/12/92 


ANALYSIS:  Priority  Pollutants  by  GCMS  (Volatiles) 

EPA  Method  SW-846  8240 


FINAL 


QUANTITATION 


COMPOUNDS 

RESULTS 

LIMIT 

Chloromethane 

<10  ug/1 

10  ug/1 

Vinyl  Chloride 

<10  ug/1 

10  ug/1 

Bromomethane 

<10  ug/1 

10  ug/1 

Chloroethane 

<10  ug/1 

10  ug/1 

Trichlorofluoromethane 

<5  ug/1 

5  ug/1 

Acrolein 

<100  ug/1 

100  ug/1 

1,1- Diehl oroethene 

<5  ug/1 

5  ug/1 

Methylene  Chloride 

11  ug/1 

5  ug/1 

Acrylonitrile 

<100  ug/1 

100  ug/1 

1 , 1 -Dichloroethane 

<5  ug/1 

5  ug/1 

1, 2-Dichloroethene  (total) 

<5  ug/1 

5  ug/1 

Chloroform 

<5  ug/1 

5  ug/1 

1,1,1- Tr i chloroethane 

<5  ug/1 

5  ug/1 

Carbon  Tetrachloride 

<5  ug/1 

5  ug/1 

Benzene 

10  ug/1 

5  ug/1 

1 , 2 -Dichloroethane 

<5  ug/1 

5  ug/1 

Trichloroethene 

<5  ug/1 

5  ug/1 

1,2- Dichloropropane 

<5  ug/1 

5  ug/1 

B  romodi chi orome  t hane 

<5  ug/1 

5  ug/1 

2  - Chloroethylvinyl  ether 

<10  ug/1 

10  ug/1 

cis-1, 3-Dichloropropene 

<5  ug/1 

5  ug/1 

Toluene 

<5  ug/1 

5  ug/1 

trans-l, 3-Dichloropropene 

<5  ug/1 

5  ug/1 

1, 1,2-Trichloroethane 

<5  ug/1 

5  ug/1 

Te  t  rachl oroethene 

<5  ug/1 

5  ug/1 

Dibromochloromethane 

<5  ug/1 

5  ug/1 

Chlorobenzene 

<5  ug/1 

5  ug/1 

Ethylbenzene 

29  ug/1 

5  ug/1 

Xylenes  (Total) 

300  ug/1 

5  ug/1 

Bromof orm 

<5  ug/1 

5  ug/1 

1,1,2, 2 -Tetrachloroethane 

<5  ug/1 

5  ug/1 

Respectfully  submitted, 

^ohn  G.  Hayes,  B.S. 
supervisor,  GCMS  Group 


164S  West  a200  South.  Salt  Lake  City.  Utah  84119  (801)  973-0050  FAX  (801)  972-6278 


I 


A  A. 

.  » • *  » 

*  '  •  *  '  •A 

I  %  •  '  0  ^ 


Mountain  States  Analytical 


The  Quality  Solution 


I 


i) 


CLIENT:  J.M.  Montgomery  Engineers 
4525  S.  Wasatch  #200 
Salt  Lake  City,  L’T  84124 

ATTN:  t4r.  David  Fulton 

SAMPLE  ID:  T- 870 -^1  ■(m^-u)92 -HF 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED; 
DATE  RECEIVED: 
DATE  REPORTED; 
DISPOSAL  DATE: 
ANALYSIS  DATE: 


34825 

8810 

09/30/92 

1325 

10/02/92 

10/14/92 

11/13/92 

10/09/92 


I 


ANALYSIS:  Priority  Pollutants  by  GCMS  (Volatiles) 

EPA  Method  SW-846  8240 


FINAL 

COMPOUNDS  RESULTS 


Chloromethane 

<10 

ug/1 

Vinyl  Chloride 

<10 

ug/1 

Bromomethane 

<10 

ug/1 

Chloroethane 

<10 

ug/1 

Trichlorofluorome thane 

<5 

ug/1 

Acrolein 

<100 

ug/1 

1 , 1 -Dichloroethene 

<5 

ug/1 

Methylene  Chloride 

<5 

ug/1 

Acrylonitrile 

<100 

ug/1 

1 , 1 -Dichloroethane 

<5 

ug/1 

1,2 -Dichloroethene  (total) 

<5 

ug/1 

Chloroform 

<5 

ug/1 

1,1,1- Tr i chi oroe  thane 

<5 

ug/1 

Carbon  Tetrachloride 

<5 

ug/1 

Benzene 

2b 

ug/1 

1 , 2 -Dichloroethane 

<5 

ug/1 

Trichloroethene 

<5 

ug/1 

1 , 2 -Dichloropropane 

<5 

ug/1 

B  romod i chi orome  t hane 

<5 

ug/1 

2 - Chi oroe thy 1 vinyl  ether 

<10 

ug/1 

cis-1, 3-Dichloropropene 

<5 

ug/1 

Toluene 

33 

ug/1 

trans- 1 , 3 -Dichloropropene 

<5 

ug/1 

1,1, 2 -Trichloroethane 

<5 

ug/1 

Tetrachloroethene 

<5 

ug/1 

Dibromochloromethane 

<5 

ug/1 

Chlorobenzene 

<5 

ug/1 

Ethylbenzene 

21 

ug/1 

Xylenes  (Total) 

180 

ug/1 

Bromof orm 

<5 

ug/1 

1,1,2, 2 -Tetrachl oroe thane 

<5 

ug/1 

QUANTITATION 

LIMIT 


10  ug/.l 
10  ug/1 
10  ug/1 
10  ug/1 
5  ug/1 
100  ug/1 
5  ug/1 
5  ug/1 
100  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 
10  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 
5  ug/1 


Respectfully  submitted, 

J|^hn 

Supervisor 


G.  Hayes,  B.S. 


GCMS  Group 


1645  West  2200  South.  Salt  Lake  City.  Utah  84i  19  (801)  973-0050  FAX  (801)  972-6278 
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*%v«  Mountain  States  Analytical 

The  Quality  Solution 


CLIENT:  J.M.  Montgomery  Engineers 
4525  S.  Wasatch  #200 
Salt  Lake  City,  UT  84124 

ATTN;  Mr.  David  Fulton 

SAMPLE  ID:  T- 870  - 27 -MW-U- 92 - HF 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED 
DATE  REPORTED 
DISPOSAL  DATE 
ANALYSIS  DATE 


34824 

8810 

09/30/92 

1100 

10/02/92 

10/21/92 

11/20/92 

10/09/92 


ANALYSIS:  Priority  Pollutants  by  GCMS  (Volatiles) 

EPA  Method  SW-846  8240 


-  Page  2  - 


COMPOUNDS 


FINAL 

RESULTS 


Bromoform 

1,1,2 , 2-Tetrachloroethane 
J  -  Estimated  Value 


<50  ug/1 
J  2  ug/1 


QUANTITATION 

LIMIT 


50  ug/1 
5  ug/1 


Comment:  Due  to  the  sample  matrix  and  level  of  target  compounds, 
dilution  was  required.  The  limits  of  quantation  were  raised 
accordingly.  The  compounds  which  are  reported  with  "J"  values 
were  taken  from  the  original  5.0  ml  analysis. 


Respectfully  submitted. 


John  G.  Hayes,  B.S. 
Supervisor,  GCMS  Group 


1645  West  2200  South.  Salt  Lake  City.  Utah  64119  (801)  973-0050  FAX  (601)  972-6278 
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Mountain  States  Analytical 


The  Quality  Solution 


CLIENT:  J.M.  Montgomery  Engineers 
4525  S.  Wasatch  #200 
Salt  Lake  City,  UT  84124 

ATTN:  Mr.  David  Fulton 

SAMPLE  ID;  T- 870 -^5 -MW^U- 92 -HF 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED 
DATE  REPORTED 
DISPOSAL  DATE 
ANALYSIS  DATE 


34823 

9810 

09/30/92 

1320 

10/02/92 

10/21/92 

11/20/92 

10/09/92 


ANALYSIS:  Priority  Pollutants  by  GCMS  (Volatiles) 

EPA  Method  SW-a46  8240 


COMPOUNDS 


Chloromethane 

Vinyl  Chloride 

Bromomethane 

Chloroethane 

Trichlorofluorome thane 

Acrolein 

1. 1- Dichloroethene 
Methylene  Chloride 
Acrylonitrile 

1 . 1- Dichloroethane 

1.2- Dichloroethene  (total) 
Chloroform 

1,1, 1 -Trichloroethane 
Carbon  Tetrachloride 
Benzene 

1. 2- Dichloroechane 
Trichloroethene 

1 . 2 - Dichloropropane 
Bromodichloromethane 

2 -Chloroethylvinyl  ether 
cis-1, 3-Dichloropropene 
Toluene 

trans -1,3- Dichloropropene 

1.1.2 - Trichloroethane 
Tetrachloroethene 

D i b  r omoc h 1 o r ome  thane 
Chlorobenzene 
Ethylbenzene 
Xylenes  (Total) 


FINAL 

RESULTS 

QUANTITATION 

LIMIT 

J  4  ug/1 

10  ug/1 

<100  ug/1 

100  ug/1 

<100  ug/1 

100  ug/1 

<100  ug/1 

100  ug/1 

<50  ug/1 

50  ug/1 

<1,000  ug/1 

1,000  ug/1 

<50  ug/1 

50  ug/1 

<50  ug/1 

50  ug/1 

<1,000  ug/1 

1,000  ug/1 

<50  ug/1 

50  ug/1 

<50  ug/1 

50  ug/1 

<50  ug/1 

50  ug/1 

<50  ug/1 

50  ug/1 

<50  ug/1 

50  ug/1 

74  ug/1 

50  ug/1 

<50  ug/1 

50  ug/1 

<50  ug/1 

50  ug/1 

<50  ug/1 

50  ug/1 

<50  ug/1 

50  ug/1 

<100  ug/1 

100  ug/1 

<50  ug/1 

50  ug/1 

<50  ug/1 

50  ug/1 

<50  ug/1 

50  ug/1 

<50  ug/1 

50  ug/1 

J  2  ug/1 

5  ug/1 

<50  ug/1 

50  ug/1 

<50  ug/1 

50  ug/1 

160  ug/1 

50  ug/1 

900  ug/1 

50  ug/1 

J  -  Estimated  Value 


-  Continued - 
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Mountain  States  Analytical 


The  Quality  Solution 


<i) 

♦ 


I 


« 


I 


CLIENT:  J.M.  Montgomery  Engineers 
4525  S.  Wasatch  #200 
Salt  Lake  City,  UT  84124 

ATTN:  Mr.  David  Fultoh 

SAMPLE  ID:  CPT-7 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED 
DATE  REPORTED 
DISPOSAL  DATE 
ANALYSIS  DATE 


34822 

8810 

09/30/92 

1000 

10/02/92 

10/21/92 

11/20/92 

10/09/92 


I 


I 


ANALYSIS: 


Priority  Pollutants  by  GCMS  (Volatiles) 
EPA  Method  SW-846  8240 


-Page  2- 

FINAL 

QUANTITATION 

COMPOUNDS 

RESULTS 

LIMIT 

Bromoform 

<250  ug/1 

250  ug/1 

1, 1,2, 2- Tetrachloroethene 

*  <50  ug/1 

50  ug/1 

Comment:  Due  to  the  Scunple  matrix  and  level  of  target  compounds, 

dilution  was  required.  The  limits  of  quantitation  were  raised 
accordingly.  In  an  attempt  to  acheive  lower  detection  limits 
for  Tetrachloroethene,  the  sample  was  rerun  at  lower  dilutions. 

A  5 . 0  ml  portion  could  not  be  performed  due  to  the  excessive 
signal.  A  1.0  ml  alic[uot  was  performed  and  Tetrachloroethene  was 
not  detected.  The  compounds  are  from  the  1.0  ml  analysis. 

The  1.0  ml  analysis  was  performed  outside  of  holding  time. 


€ 


< 


» 


Respectfully  submitted. 


I 


1 


» 


4 


I 


4 


I 
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Mountain  States  Analytical 

The  Quality  Solution 


CLIENT:  J.M.  Montgomery  Engineers 
4525  S.  Wasatch  «200 
Salt  Lake  City,  UT  34124 


ATTN: 


Mr.  David  Fulton 


SAMPLE  ID: 


ANALYSIS: 


T-870-27 


-MV^-U- 


92-HF 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED; 
TIME  SAMPLED: 
DATE  RECEIVED 
DATE  REPORTED 
DISPOSAL  DATE 
ANALYSIS  DATE 


34824 

8810 

09/30/92 

1100 

10/02/92 

10/21/92 

11/20/92 

10/09/92 


Priority  Pollutants  by  GCMS  (Volatiles)  /]  . 
EPA  Method  SW-846  8240  o. 


COMPOUNDS 


FINAL 

RESULTS 


J  -  Estimated  Value 


- Continued - 


QUANTITATION 

LIMIT 


Chloromethane 

<100  ug/1 

100  ug/1 

Vinyl  Chloride 

<100  ug/1 

100  ug/1 

Bromomethane 

<100  ug/1 

100  ug/1 

Chloroethane 

<100  ug/1 

100  ug/1 

Trichlorof luoromethane 

<50  ug/1 

50  ug/1 

Acrolein 

<1,000  ug/1 

1,000  ug/1 

1, l-Dichloroethene 

<50  ug/1 

50  ug/1 

Methylene  Chloride 

<50  ug/1 

50  ug/1 

Acrylonitrile 

<1,000  ug/1 

1,000  ug/1 

1, 1 -Dichloroethane 

<50  ug/1 

50  ug/1 

1, 2-Dichloroechene  (total) 

<50  ug/1 

50  ug/1 

Chloroform 

<50  ug/1 

50  ug/1 

1,1, 1-Trichloroethane 

<50  ug/1 

50  ug/1 

Carbon  Tetrachloride 

<50  ug/1 

50  ug/1 

Benzene 

76  ug/1 

50  ug/1 

1 , 2 -Dichloroethane 

<50  ug/1 

50  ug/1 

Trichloroethene 

8  ug/1 

5  ug/1 

1 , 2  - Dichloropropane 

<50  ug/1 

50  ug/1 

Bromodichloromethane 

<50  ug/1 

50  ug/1 

2 -Chloroethylvinyl  ether 

<100  ug/1 

100  ug/1 

cis-1, 3 -Dichloropropene 

<50  ug/1 

50  ug/1 

Toluene 

<50  ug/1 

50  ug/1 

trans- 1, 3 -Dichloropropene 

<50  ug/1 

50  ug/1 

1,1, 2 -Trichloroethane 

<50  ug/1 

50  ug/1 

Tetrachloroethene 

J  3  ug/1 

5  ug/1 

Dibromochloromethane 

<50  ug/1 

50  ug/1 

Chlorobenzene 

<50  ug/1 

50  ug/1 

Ethylbenzene 

150  ug/1 

50  ug/1 

Xylenes  (Total) 

890  ug/1 

50  ug/1 

1645  West  2200  Soulh.  Salt  Lake  City.  Utah  841 19  (801)  973-0050  FAX  (801)  972-6278 
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\*A  Mountain  States  Analytical 


The  Quality  Solution 


» 


34823 
8810 
09/30/92 
1320 
10/02/92 
10/21/92 
11/20/92 
10/09/92 

ANALYSIS:  Priority  Pollutants  by  GCMS  (Volatiles) 

EPA  Method  SW-846  8240 

-Page  2- 


CLIENT:  J.M.  Montgomery  Engineers 
4525  S.  Wasatch  #200 
Salt  La)ce  City,  UT  84124 

ATTN:  Mr.  David  Fulton 

SAMPLE  ID:  T- 870 -  5 - MW- U- 92 - H? 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED 
DATE  REPORTED 
DISPOSAL  DATE 
ANALYSIS  DATE 


COMPOUNDS 


FINAL  QUANTITATION 

RESULTS  LIMIT 


Bromof orm 

1,1,2, 2 -Tetrachloroethane 


<50  ug/1  50  ug/1 

<50  ug/1  50  ug/1 


Comment:  Due  to  the  matrix  and  level  of  target  compounds  in  the  sample, 

dilution  was  required.  The  limits  of  quantation  were  raised 
accordingly.  The  compounds  which  are  reported  with  "J"  values 
were  talcen  from  the  original  5.0  ml  analysis. 


» 


» 


Respectfully  submitted. 


(J-  ^ 

John  G.  Hayes,  B.S. 

Supervisor,  GCMS  Group 


% 


% 
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Mountain  States  Analytical 

The  Quality  Solution 


CLIENT:  J.M.  Montgomery  Engineers 
4525  S  Wasatch  #200 
Salt  Lake  City,  UT  84124 

ATTN:  Mr.  Bob  Glascok 

SAMPLE  ID;  T-870’-MW-6\u-92-HF 


LAB  NO: 

GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED: 
DATE  REPORTED: 
DISPOSAL  DATE: 
ANALYSIS  DATE: 


31657 

7730 

09/04/92 

1105 

09/04/92 

09/30/92 

10/31/92 

09/14/92 


ANALYSIS ; 


TCL  VOLATILES  (SOW  -  2/88) 


COMPOUNDS 


FINAL 

RESULTS 


QUANTITATION 

LIMIT 


Chloromethane 
Vinyl  Chloride 
B  r omome  thane 
Chloroethane 

1.1-  Diehl oroethene 
Acetone 

Carbon  Disulfide 
Methylene  Chloride 

1.1- Dichloroe  thane 
Vinyl  Acetate 

2  - Butanone 

1. 2- Dichloroethene  (total) 
Chloroform 

1,1, 1 -Tri chloroethane 
Carbon  Tetrachloride 
Benzene 

1 . 2- Dichloroethane 
Trichloroethene 

1 , 2  - Diehl oropropane 
Bromodichlorome thane 
cis - 1 , 3  - Dichloropropene 
4  - Methyl - 2  - Pentanone 
Toluene 

trans-l, 3 -Dichloropropene 

1.1. 2 - Trichloroethane 
Te t  rachl oroe  thene 

2  - Hexanone 

Dibromochloromethane 
Chi orobenz  ene 
Ethylbenzene 
Xylenes  (total) 

Styrene 


<50 

<50 

<50 

<50 

<25 

<100 

<25 

<25 

<25 

<25 

<100 

<25 

<25 

<25 

<25 

<25 

<25 

<25 

<25 

<25 

<25 

<50 

<25 

<25 

<25 

<25 

<50 

<25 

<25 

<25 

<25 

<25 


ug/1 

ug/1 

ug/l 

ug/1 

ug/l 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 


•  Continued - 


50  ug/1 
50  ug/1 
50  ug/1 
50  ug/1 
25  ug/1 
100  ug/1 
25  ug/1 
25  ug/1 
25  ug/1 
25  ug/1 
100  ug/1 
25  ug/1 
25  ug/1 
25  ug/1 
25  ug/1 
25  ug/1 
25  ug/1 
25  ug/1 
25  ug/1 
25  ug/1 
25  ug/1 
50  ug/1 
25  ug/1 
25  ug/1 
25  ug/1 
25  ug/1 
50  ug/1 
25  ug/1 
25  ug/1 
25  ug/1 
25  ug/1 
25  ug/1 
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Mountain  States  Analytical 


The  Quality  Solution 


CLIENT: 

J.M. 

Montgomery  Engineers 

LAB  NO: 

31657 

4525 

S  Wasatch  #200 

GROUP  NO: 

7730 

Salt 

Lake  City,  UT  84124 

DATE  SAMPLED: 
TIME  SAMPLED: 

06/04/92 

1105 

ATTN: 

Mr. 

Bob  Glascok 

DATE  RECEIVED: 
DATE  REPORTED: 

06/04/92 

09/30/92 

SAMPLE 

ID: 

T-870-MW-6-U-92-HF 

DISPOSAL  DATE: 
ANALYSIS  DATE: 

10/31/92 

06/13/92 

ANALYSIS: 

TCL  VOLATILES 

-  Page  2  - 


COMPOUNDS 


Bromoform 

1,1,2, 2 -Tetrachloroethane 


FINAL  QUANTITATION 

RESULTS  LIMIT 


<25  ug/1  25  ug/1 

<25  ug/1  25  ug/1 


Comment:  Due  to  the  sample  matrix,  dilution  was  required. 
Limits  of  quantitation  were  raised  accordingly. 


Respectfully  submitted. 


Supervisor,  GCMS  Group 
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•.■.’.•.•.’•.••Mountain  States  Analvticai 


The  Quality  Solution 


CLIENT:  J.M.  Montgomery  Engineers 
4525  S  Wasatch  #200 
Salt  Lake  City.  UT  84124 


ATTN: 


Mr.  Robert  Glascok 


SAMPLE  ID: 


T-870'rMW-7- 


•92-HF 


LAB  NO.- 
GROUP  NO: 

DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED: 
DATE  REPORTED: 
DISPOSAL  DATE: 
ANALYSIS  DATE: 


31786 

7776 

09/07/92 

1440 

09/08/92 

09/16/92 

10/17/92 

09/15/92 


ANALYSIS:  TCL  VOLATILES  (SOW  -  2/88) 


COMPOUNDS 


FINAL 

RESULTS 


QUANTITATION 

LIMIT 


Chloromethane 

<10  ug/1 

10  ug/1 

Vinyl  Chloride 

<10  ug/1 

10  ug/1 

Bromome thane 

<10  ug/1 

10  ug/1 

Chloroethane 

<10  ug/1 

10  ug/1 

1 , 1 - Dichloroethene 

<5  ug/1 

5  ug/1 

Acetone 

<20  ug/1 

20  ug/1 

•  Carbon  Disulfide 

<5  ug/1 

5  ug/1 

Methylene  Chloride 

<5  ug/1 

5  ug/1 

1, 1-Dichloroethane 

<5  ug/1 

5  ug/1 

Vinyl  Acetate 

<5  ug/1 

5  ug/1 

2*Butanone 

<20  ug/1 

20  ug/1 

1, 2 -Dichloroethene  (total) 

<5  ug/1 

5  ug/1 

Chloroform 

<5  ug/1 

5  ug/1 

1,1, 1-Tri chloroethane 

<5  ug/1 

5  ug/1 

j  Carbon  Tetrachloride 

<5  ug/1 

5  ug/1 

Benzene 

<5  ug/1 

5  ug/1 

1,2- Dichloroethene 

<5  ug/1 

5  ug/1 

Trichloroethene 

<5  ug/1 

5  ug/1 

1 , 2 -Dichloropropane 

<5  ug/1 

5  ug/1 

Bromodi  chloromethane 

<5  ug/1 

5  ug/1 

cis -1,3 -Dichloropropene 

<5  ug/1 

5  ug/1 

1  4 -Methyl-2 -Pentanone 

<10  ug/1 

10  ug/1 

Toluene 

<5  ug/1 

5  ug/1 

'  trans- 1,3 -Dichloropropene 

<5  ug/1 

5  ug/1 

1, 1, 2-Trichloroethane 

<5  ug/1 

5  ug/1 

1  Tetrachloroethene 

<5  ug/1 

5  ug/1 

1  2-Hexanone 

<10  ug/1 

10  ug/1 

Dibromochloromethane 

<5  ug/1 

5  ug/1 

.  Chlorobenzene 

<5  ug/1 

5  ug/1 

Ethylbenzene 

<5  ug/1 

5  ug/1 

'  Xylenes  (total) 

<5  ug/1 

5  ug/1 

Styrene 

<5  ug/1 

5  ug/1 

- Continued - 
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Mountain  States  Analytical 


The  Quality  Solution 


t 


«¥ 


CLIENT: 

J.M. 

Montgomery  Engineers 

LAB  NO: 

31786 

4525 

S  Wasatch  tt200 

GROUP  NO: 

7776 

Salt 

Leike  City,  UT  84124 

DATE  SAMPLED: 
TIME  SAMPLED: 

06/04/92 

1440 

ATTN: 

Mr. 

Robert  Glascok 

DATE  RECEIVED: 
DATE  REPORTED: 

06/04/92 

09/16/92 

SAMPLE 

ID: 

T-870-MW-7-U-92-HF 

DISPOSAL  DATE: 
ANALYSIS  DATE: 

10/17/92 

06/13/92 

•  i 


ANALYSIS:  TCL  VOLATILES 


-  Page  2  - 


COMPOUNDS 


Bromoforai 

1 , 1 , 2 , 2 -Tetrachloroe thane 


FINAL  QUANTITATION 

RESULTS  LIMIT 


<5  ug/1  5  ug/1 

<S  ug/1  S  ug/1 


» 


Respectfully  su±)mitted. 


Supervisor,  GCMS  Group 


» 
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Mountain  States  Analytical 


The  Quality  Solution 


CLIENT:  J.M.  Montgomery  Engineers 
452S  S  Wasatch  #200 
Salt  Lake  City,  UT  84124 

ATTN:  Mr.  Robert  Glascok 

SAMPLE  ID;  T- 870.'-MW-27)-U- 92 -HF 


ANALYSIS: 


COMPOUNDS 


Chi o r ome thane 
Vinyl  Chloride 
Bromomethane 
Chloroethaine 

1. 1- Dichloroethene 
Acetone 

Carbon  Disulfide 
Methylene  Chloride 

1. 1- Dichloroethane 
Vinyl  Acetate 
2-Butanone 

1. 2- Dichloroethene  (total) 
Chloroform 

1,1, 1 -Trichloroethane 
Carbon  Tetrachloride 
Benzene 

1. 2- Dichloroethane 
Trichloroethene 

1 . 2 - Dichloropropane 
Bromodichlorome thane 

c i s - 1 , 3  - D i chi or opr opene 
4 - Methyl - 2  - Pentanone 
Toluene 

trans-l, 3-Dichloropropene 

1.1. 2 - Trichloroethane 
Tetrachloroethene 

2  - Hexanone 

Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Xylenes  (total) 

Styrene 


LAB  NO:  31781 
GROUP  NO:  7776 
DATE  SAMPLED:  09/07/92 
TIME  SAMPLED:  900 
DATE  RECEIVED:  09/08/92 
DATE  REPORTED:  09/16/92 
DISPOSAL  DATE:  10/17/92 
ANALYSIS  DATE:  09/15/92 


FINAL  QUAN.TTATION 


RESULTS 

LIMIT 

<10 

ug/1 

10  ug/1 

<10 

ug/1 

10  ug/1 

<10 

ug/1 

10  ug/1 

<10 

ug/1 

10  ug/1 

<5 

ug/1 

5  ug/1 

<20 

ug/1 

20  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<20 

ug/1 

20  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<10 

ug/1 

10  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<10 

ug/1 

10  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

<5 

ug/1 

5  ug/1 

TCL  VOLATILES  (SOW  -  2/88) 


-  Continued - 
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v. Mountain  States  Analytical 

The  Quality  Solution 


CLIENT: 

J.M. 

Montgomery  Engineers 

LAB  NO: 

31781 

4525 

S  Wasatch  #200 

GROUP  NO: 

7776 

Salt 

Lake  City,  UT  84124 

DATE  SAMPLED: 
TIME  SAMPLED: 

06/04/92 

900 

ATTN; 

Mr.  : 

Robert  Glascok 

DATE  RECEIVED: 
DATE  REPORTED: 

06/04/92 

09/16/92 

SAMPLE 

ID: 

T-870-MW-27-U-92-HF 

DISPOSAL  DATE: 
ANALYSIS  DATE: 

10/17/92 

06/13/92 

ANALYSIS: 

TCL  VOLATILES 

Page  2  - 


COMPOUNDS 


Bromoform 

1,1,2, 2 -Tecrachloroechane 


FINAL 

RESULTS 


QUANTITATION 

LIMIT 


<5  ug/1 
<5  ug/1 


5  ug/1 
5  ug/1 


Respectfully  submitted, 

rohn  G  Hayes,  B.S. 
Supervisor,  GCMS  Group 
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TERRA  TECHNOLOGIES  -  SOUTHWEST,  INC 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  James  M.  MontgomexY 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

SAMPLE  SOURCE:  TWP-01 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

122 

10/09/92 
RAX 
2  OF  2 


Sample  Analysis 

Parzmeter 

Result 

Unit 

Detection 

Level 

cis  1, 2-Dichloroethene  .... 

N/A 

mg/L 

0.005 

trans  1, 2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1 , 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 3 -Dichloropropane  . 

N/A 

mg/L 

0.005 

2 , 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1, 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethene  . 

N/A 

mg/L 

0.005 

cis  1, 3-Dichloropropene  ... 

N/A 

mg/L 

0.005 

trans  1, 3-Dichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

0.085 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene  . 

N/A 

mg/L 

0.005 

4-Isopropyltoluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1 , i , 2 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 
(Tetrachloroethylene)  .... 

0.795 

mg/L 

0.005 

1 , 1 , 1 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

1.271 

mg/L 

0.005 

1,2, 3 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,2, 4 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,1, 1-Trichloroethane  . 

N/A 

mg/L 

0.005 

1,1,2 -Tr ichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2, 3-Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

0.141 

mg/L 

0.005 

o-Xylene  . 

0.032 

mg/L 

0.005 
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CLIENT:  James  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 
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CLIENT  ID  NO. 
SAMPLE  MATRIX 
SAMPLED  BY 
SAMPLE  SOURCE 
ANALYST 


None 

Ground  Water 
JMM  Personnel 
TWP-01 
NKT 


AUTHORIZED  BY  :  DAF 
CLIENT  P.O.  :  None 
SAMPLE  DATE  :  08/12/92 

SUBMITTAL  DATE:  08/12/92 
ANALYSIS  DATE  :  08/12/92 


Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


I 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

Benzene  . 

0.520 

mg/L 

0.005 

Bromobenzene  . 

N/A 

mg/L 

0.005 

Bromochlorome thane  . 

N/A 

mg/L 

0.005 

Bromodichloromethane  . 

N/A 

mg/L 

0.005 

Bromoform  . 

N/A 

mg/L 

0.005 

Bromomethane  . 

N/A 

mg/L 

0.005 

n-Butylbenzene  . 

N/A 

mg/L 

0.005 

sec-Butylbenzene  . 

N/A 

mg/L 

0.005 

tert-Butylbenzene  . 

N/A 

mg/L 

0.005 

Carbon  tetrachloride  . 

N/A 

mg/L 

0.005 

Chlorobenzene  . 

N/A 

mg/L 

0.005 

Chi or oe thane  . 

N/A 

mg/L 

0.005 

Chloroform  . 

N/A 

mg/L 

0.005 

Chloromethane  . 

N/A 

mg/L 

0.005 

2-Chlorotoluene  (ortho)  ... 

N/A 

mg/L 

0.005 

4-Chlorotoluene  (para)  .... 

N/A 

mg/L 

0.005 

1,2-Dibromoethane  (EDB)  ... 

N/A 

mg/L 

0.005 

1 , 2-Dibromo-3-chloropropane 

N/A 

mg/L 

0.005 

Dibromochloromethane  . 

N/A 

mg/L 

0.005 

Dibromomethane  . 

N/A 

mg/L 

0.005 

1,2 -Dichlorobenzene  (ortho) 

N/A 

mg/L 

0.005 

1 , 3 -Dichlorobenzene  ( meta ) 

N/A 

mg/L 

0.005 

1, 4 -Dichlorobenzene  (para) 

N/A 

mg/L 

0.005 

Dichlorodifluoromethane  . . . 

N/A 

mg/L 

0.005 

1, 1-Dichloroethane  . 

N/A 

mg/L 

0.005 

1 , 2-Dichloroethane  . 

N/A 

mg/L 

0.005 
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CLIENT:  James  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

Attn:  David  A.  Fulton 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
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CLIENT  ID  NO. 
SAMPLE  MATRIX 
SAMPLED  BY 
SAMPLE  SOURCE 
ALYST 


None 
Soil  Gas 
NKT/RAK 
SGS-01 
NKT 


AUTHORIZED  BY 
CLIENT  P.O. 
SAMPLE  DATE 
SUBMITTAL  DATE 
ANALYSIS  DATE 


DAF 

None 

08/05/92 

08/05/92 

08/05/92 


Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

Benzene  . 

0.161 

mg/L 

0.005 

Bromobenzene  . 

N/A 

mg/L 

0.005 

Bromochloromethane  . 

N/A 

mg/L 

0.005 

Bromodichloromethane  . 

N/A 

mg/L 

0.005 

Bromoform  . 

N/A 

mg/L 

0.005 

Bromomethane  . 

N/A 

mg/L 

0.005 

n-Butylbenzene  . 

N/A 

mg/L 

0.005 

sec-Butylbenzene  . 

N/A 

mg/L 

0.005 

tert-Butylbenzene  . 

N/A 

mg/L 

0.005 

Carbon  tetrachloride  . 

N/A 

mg/L 

0.005 

Chlorobenzene  . 

N/A 

mg/L 

0.005 

Chloroethane  . 

N/A 

mg/L 

0.005 

Chloroform  . 

N/A 

mg/L 

0.005 

Chloromethane  . 

N/A 

mg/L 

0.005 

2-Chlorotoluene  (ortho)  . . . 

N/A 

mg/L 

0.005 

4-Chlorotoluene  (para)  .... 

N/A 

mg/L 

0.005 

1, 2-Dibromoethane  (EDB)  ... 

N/A 

mg/L 

0.005 

1, 2-Dibromo-3-chloropropane 

N/A 

mg/L 

0.005 

Dibromochloromethane  . 

N/A 

mg/L 

0.005 

Dibromomethane  . 

N/A 

mg/L 

0.005 

1,2-Dichlorobenzene  (ortho) 

mg/L 

0.005 

1, 3 -Dichlorobenzene  (meta) 

mg/L 

0.005 

1 , 4 -Dichlorobenzene  (para) 

mg/L 

0.005 

Dichlorodif luoromethane  . . . 

mg/L 

0.005 

1, l-Dichloroethane  . 

mg/L 

0.005 

1 , 2-Dichloroethane  . 

mg/L 

0.005 
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TERRA  TECHNOLOGIES  -  SOUTHWEST,  INC. 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  James  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

SAMPLE  SOURCE:  SGS-01 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
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16 
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Sample  Analysis 

Detection 

Parameter 

Result 

Unit 

Level 

cis  1,2-Dichloroethene  .... 

N/A 

mg/L 

0.005 

trans  1, 2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1,2-Dichloropropane  . 

mg/L 

0.005 

1 , 3 -Dichloropropane  . 

mg/L 

0.005 

2 , 2-Dichloropropane  . 

mg/L 

0.005 

1, 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1 , 1-Dlchloroethene  . 

N/A 

mg/L 

0.005 

cis  1, 3-Oichloropropene  ... 

N/A 

mg/L 

0.005 

trans  l, 3-Dichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

0.046 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene  . 

N/A 

mg/L 

0.005 

4-Isopropyltoluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1 , 1 , 2 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 

(Tetrachloroethylene)  .... 

<  0.005 

mg/L 

0.005 

1 , 1 , 1 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

12.645 

mg/L 

0.005 

1,2, 3 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,2, 4 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1 , 1 , 1-Trichloroethane . 

N/A 

mg/L 

0.005 

1, 1, 2-Trichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2, 3-Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

<  0.005 

mg/L 

0.005 

o-Xylene  . 

0.295 

mg/L 

0.005 
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TERRA  TECHNOLOGIES  > 

SOUTHWEST,  INC. 

ANALYTICAL  TESTING  SERVICES 

CLIENT:  James  M.  Montgomery 

PROJECT  NO.  ; 

92-1016 

4525  S.  Wasatch  Blvd. 

SAMPLE  NO. 

57 

SLC,  Utah  84124 

REPORT  DATE  : 

10/09/92 

REVIEWED  BY  : 

RAK 

Attn:  David  A.  Fulton 

PAGE 

1  OF  2 

CLIENT  ID  NO. 

None 

AUTHORIZED  BY  : 

DAF 

SAMPLE  MATRIX 

Ground  Water 

CLIENT  P.O. 

None 

SAMPLED  BY 

NKT/RAK 

SAMPLE  DATE 

08/05/92 

SAMPLE  SOURCE 

TP-01 

SUBMITTAL  DATE: 

08/07/92 

ANALYST 

NET 

ANALYSIS  DATE  : 

08/07/92 

Organic  Monitoring-Drinking  Water  Volatiles 

Full 

Suite 

Sample  Analysis 

Pareuneter 

Result 

Unit 

Detection 

Level 

Benzene  . 

0.741 

mg/L 

0.005 

Bromobenzene  . 

N/A 

mg/L 

0.005 

Bromochloromethane  . 

N/A 

mg/L 

0.005 

Bromodichloromethane  . 

N/A 

mg/L 

0.005 

Bromoform  . 

N/A 

mg/L 

0.005 

Bromomethane  . 

N/A 

mg/L 

0.005 

n-Butylbenzene  . 

N/A 

mg/L 

0.005 

sec-Butylbenzene  . 

N/A 

mg/L 

0.005 

tert-Butylbenzene  . 

N/A 

mg/L 

0.005 

Carbon  tetrachloride  . 

N/A 

mg/L 

0.005 

Chlorobenzene  . 

N/A 

mg/L 

0.005 

Chloroethane  . 

N/A 

mg/L 

0.005 

Chloroform  . 

N/A 

mg/L 

0.005 

Chloromethane  . 

N/A 

mg/L 

0.005 

2-Chlorotoluene  (ortho)  . . . 

N/A 

mg/L 

0.005 

4-Chlorotoluene  (para)  .... 

N/A 

mg/L 

0.005 

1,2-Dibromoethane  (EDB)  ... 

N/A 

mg/L 

0.005 

1, 2-Dibromo-3-chloropropane 

N/A 

mg/L 

0.005 

Dibromochloromethane  . 

N/A 

mg/L 

0.005 

Dibromomethane  . 

N/A 

mg/L 

0.005 

1,2 -Dichlorobenzene  (ortho) 

N/A 

mg/L 

0.005 

1 , 3 -Dichlorobenzene  (meta) 

N/A 

mg/L 

0.005 

1, 4 -Dichlorobenzene  (para) 

N/A 

mg/L 

0.005 

Dichlorodif luoromethane  . . . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethane  . 

N/A 

mg/L 

0.005 

1 , 2-Dichloroethane  . 

N/A 

mg/L 

0.005 

Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

cis  l,2~0ichloroethene  .... 

N/A 

mg/L 

0.005 

trans  1,2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1 , 2-Dichloropropane  ....... 

N/A 

mg/L 

0.005 

1, 3-Dichloropropane  . 

N/A 

mg/L 

0.005 

2,2-Dichloroprapane  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethene  . 

N/A 

mg/L 

0.005 

cis  l,3-‘0ichloropropene  ... 

N/A 

mg/L 

0.005 

trans  l,3~Dichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

<  0.005 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene  . 

N/A 

mg/L 

0.005 

4 "Isopropyl toluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene . . . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 
(Tetrachloroethylene)  .... 

0.425 

mg/L 

0.005 

1,1,1, 2-Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

2.273 

mg/L 

0.005 

1,2, 3 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,2, 4 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,1, 1-Trichloroethane  . 

N/A 

mg/L 

0.005 

1,1,2-Trichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2,3 -Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, S-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

0.540 

mg/L 

0.005 

o-Xylene  . 

0.487 

mg/L 

0.005 

•  • 
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TEIUtA  TECHNOLOGIES  -  SOUTHWEST,  INC. 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  J2unes  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

SAMPLE  SOURCE:  TP-02 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
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Sample  Analysis 

Detection 

Parameter 

Result 

Unit 

Level 

cis  1, 2-Dichloroethene  .... 

N/A 

mg/L 

0.005 

trans  1, 2-Oichloroethene  .. 

N/A 

mg/L 

0.005 

1 , 2 -Diehl oropropane  . 

N/A 

mg/L 

0.005 

1 , 3 -Dichloropropane  . 

N/A 

mg/L 

0.005 

2,2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1, 1-Dichloroethene  . 

N/A 

mg/L 

0.005 

cis  1, 3-Dichloropropene  ... 

N/A 

mg/L 

0.005 

trans  1, 3-Dichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

0.740 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene  . 

N/A 

mg/L 

0.005 

4-Isopropyltoluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 

(Tetrachloroethylene)  .... 

3.809 

mg/L 

0.005 

1 , 1 , 1 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

7.578 

mg/L 

0.005 

1,2,3 -Trichlorobenzene  —  . 

N/A 

mg/L 

0.005 

1,2, 4 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,1, 1-Trichloroethane  . 

N/A 

mg/L 

0.005 

1,1,2 -Tr ichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2, 3-Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  . — 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

1.903 

mg/L 

0.005 

o-Xylene  . 

2.274 

mg/L 

0.005 

I®  C* 


TERRA  TECHNOLOGIES  -  SOOTHWEST,  INC 
ANALYTICAL  TESTING  SERVICES 


» 


% 


CLIENT:  Janes  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

Attn:  David  A.  Fulton 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

39 

10/09/92 
RAK 
1  OF  2 


CLIENT  ID  NO. 
SAMPLE  MATRIX 
SAMPLED  BY 
SAMPLE  SOURCE 
ANALYST 


None 

Ground  Water 

NKT/RAK 

TP-02 

NKT 


AUTHORIZED  BY 
CLIENT  P.O. 
SAMPLE  DATE 
SUBMITTAL  DATE 
ANALYSIS  DATE 


DAF 

None 

08/05/92 

08/05/92 

08/06/92 


Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


» 


Sample  Analysis 

Par2uneter 

Result 

Unit 

Detection 

Level 

Benzene  . 

5.203 

mg/L 

0.005 

Bromobenzene  . 

N/A 

mg/L 

0.005 

Bromochloronethane  . 

N/A 

mg/L 

0.005 

Bromodichloromethane  . 

N/A 

mg/L 

0.005 

Bromoform  . 

N/A 

mg/L 

0.005 

Bromomethane  . 

N/A 

mg/L 

0.005 

n-Butylbenzene  . 

N/A 

mg/L 

0.005 

sec-Butylbenzene  . 

N/A 

mg/L 

0.005 

tert-Butylbenzene  . 

N/A 

mg/L 

0.005 

Carbon  tetrachloride  . 

N/A 

mg/L 

0.005 

Chlorobenzene  . 

N/A 

mg/L 

0.005 

Chi or oe thane  . 

N/A 

mg/L 

0.005 

Chloroform  . 

N/A 

mg/L 

0.005 

Chi or ome thane  . 

N/A 

mg/L 

0.005 

2-Chlorotoluene  (ortho)  ... 

N/A 

mg/L 

0.005 

4-Chlorotoluene  (para)  .... 

N/A 

mg/L 

0.005 

1,2-Dibromoethane  (EDB)  ... 

N/A 

mg/L 

0.005 

1 , 2-Dibromo-3-chloropropane 

N/A 

mg/L 

0.005 

Dibromochloromethane  . 

N/A 

mg/L 

0.005 

Dibronomethane  . 

N/A 

mg/L 

0.005 

1 , 2 -Dichlorobenzene  ( ortho ) 

N/A 

mg/L 

0.005 

1,3 -Dichlorobenzene  (meta) 

N/A 

mg/L 

0.005 

1,4 -Dichlorobenzene  (para) 

N/A 

mg/L 

0.005 

Dichlorodif luoromethane  . . . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethane  . 

N/A 

mg/L 

0.005 

1 , 2-Dlchloroethane  . 

N/A 

mg/L 

0.005 

» 


% 


TERRA  TECHKOLOGIE8  -  SOUTEWEST,  INC. 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  James  M.  Montgomezy 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

Attn:  David  A.  Fulton 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

90 

10/09/92 
RAK 
1  OF  2 


» 


CLIENT  ID  NO. 
SAMPLE  MATRIX 
SAMPLED  BY 
SAMPLE  SOURCE 
ANALYST 


None 

Ground  Water 

NKT/RAK 

TP-03 

NKT 


AUTHORIZED  BY 
CLIENT  P.O. 
SAMPLE  DATE 
SUBMITTAL  DATE 
ANALYSIS  DATE 


DAF 

None 

08/10/92 

08/10/92 

08/10/92 


Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


» 


Sample  Analysis 

Detection 

Pareuneter 

Result 

Unit 

Level 

Benzene  . 

2.701 

mg/L 

0.005 

Bromobenzene  . 

N/A 

mg/L 

0.005 

Bromochloromethane  . 

N/A 

mg/L 

0.005 

Bromodichloromethane  ...... 

N/A 

mg/L 

0.005 

Bromoform  . 

K/A 

mg/L 

0.005 

Bromomethane  . 

N/A 

mg/L 

0.005 

n-Butylbenzene  . 

N/A 

mg/L 

0.005 

sec-Butylbenzene  . 

N/A 

mg/L 

0.005 

tert-Butylbenzene  . 

N/A 

mg/L 

0.005 

Carbon  tetrachloride  . 

N/A 

mg/L 

0.005 

Chlorobenzene  . 

N/A 

mg/L 

0.005 

Chloroethane  . 

N/A 

mg/L 

0.005 

Chloroform  . 

N/A 

mg/L 

0.005 

Chloromethane  . 

N/A 

mg/L 

0.005 

2-Chlorotoluene  (ortho)  . . . 

N/A 

mg/L 

0.005 

4-Chlorotoluene  (para)  .... 

N/A 

mg/L 

0.005 

1,2-Dibromoethane  (EDB)  ... 

N/A 

mg/L 

0.005 

1 , 2-Dibromo-3-chloropropane 

N/A 

mg/L 

0.005 

Dibromochloromethane  . 

N/A 

mg/L 

0.005 

Dibromomethane  . 

N/A 

mg/L 

0.005 

1,2 -Dichlorobenzene  (ortho) 

N/A 

mg/L 

0.005 

1,3 -Dichlorobenzene  (meta) 

N/A 

mg/L 

0.005 

1,4 -Dichlorobenzene  (para) 

N/A 

mg/L 

0.005 

Dichlorodifluoromethane  . . . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethane  . 

N/A 

mg/L 

0.005 

1 , 2-Dichloroethane  . 

N/A 

mg/L 

0.005 

» 


•  •••••• 


•  • 


TZKKk  TECHMOLOGIEF  -  BOXJTSWZBT,  INC. 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  James  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

SAMPLE  SOURCE:  TP-03 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

90 

10/09/92 
RAK 
2  OF  2 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

cis  1, 2-Dlchloroethene  .... 

N/A 

0.005 

trans  1, 2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1,2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 3 -Dichloropropane  . 

N/A 

mg/L 

0.005 

2 , 2 -Dichloropropane  . 

N/A 

mg/L 

0.005 

1, 1-Oichloropropene  . 

N/A 

mg/L 

0.005 

1, 1-Dichloroethene  . 

N/A 

mg/L 

0.005 

cis  1, 3-Dichloropropene  ... 

N/A 

mg/L 

0.005 

trans  l, 3-Oichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

0.322 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene  . 

N/A 

mg/L 

0.005 

4 -Isopropyl toluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1 , 1 , 2 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 
(Tetrachloroethylene)  .... 

2.447 

mg/L 

0.005 

1,1, 1,2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

3.112 

mg/L 

0.005 

1,2, 3-Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,2,4 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1 , 1 , 1-Trichloroethane  . 

N/A 

mg/L 

0.005 

1,1,2 -Trichloroethane  .  —  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2, 3-Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

0.801 

mg/L 

0.005 

o-Xylene  . 

0.854 

mg/L 

0.005 

( 

TERkA  TECHKOLOGIE6  -  SOUTHWEST,  INC. 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  James  M.  Montgomery  PROJECT  NO.  :  92-1016 

4525  S.  Wasatch  Blvd.  SAMPLE  NO.  :  26 

SLC,  Utah  84124  REPORT  DATE  ;  10/09/92 

REVIEWED  BY  :  RAK 

Attn:  David  A.  Fulton  PAGE  :  1  OF  2 


CLIENT  ID  NO.  ;  None  AUTHORIZED  BY  :  DAF 

SAMPLE  MATRIX  :  Ground  Water  CLIENT  P.O.  :  None 

SAMPLED  BY  :  NKT/RAK  SAMPLE  DATE  :  08/05/92 

SAMPLE  SOURCE  :  TP-07  SUBMITTAL  DATE:  08/05/92 

ANALYST  ;  NKT  ANALYSIS  DATE  :  08/06/92 

Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


Sample 

i  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

Benzene  . 

26.092 

mg/L 

0.005 

Bromobenzene  . 

N/A 

mg/L 

0.005 

Bromochloromethane  . 

N/A 

mg/L 

0.005 

Bromodi chi or ome thane  . 

N/A 

mg/L 

0.005 

Bromoform  . 

N/A 

mg/L 

0.005 

Bromomethane  . 

N/A 

mg/L 

0.005 

n-Butylbenzene . . 

N/A 

mg/L 

0.005 

sec-Butylbenzene  . 

N/A 

mg/L 

0.005 

tert-Butylbenzene  . 

N/A 

mg/L 

0.005 

Carbon  tetrachloride  . 

N/A 

mg/L 

0.005 

Chlorobenzene  . 

N/A 

mg/L 

0.005 

Chloroethane  . 

N/A 

mg/L 

0.005 

Chloroform  . 

N/A 

mg/L 

0.005 

Chloromethane  . 

N/A 

mg/L 

0.005 

2-Chlorotoluene  (ortho)  ... 

N/A 

mg/L 

0.005 

4-Chlorotoluene  (para)  .... 

N/A 

mg/L 

0.005 

1,2-Dibromoethane  (EDB)  ... 

N/A 

mg/L 

0.005 

1 , 2-Dibromo-3-chloropropane 

N/A 

mg/L 

0.005 

Dibromochloromethane  . 

N/A 

mg/L 

0.005 

Dibromomethane  . 

N/A 

mg/L 

0.005 

1, 2 -Dichlorobenzene  (ortho) 

N/A 

mg/L 

0.005 

1, 3 -Dichlorobenzene  (meta) 

N/A 

mg/L 

0.005 

1,4 -Dichlorobenzene  (para) 

N/A 

mg/L 

0.005 

Dichlorodifluoromethane  . . . 

N/A 

mg/L 

0.005 

1, 1-Pichloroethane  . 

N/A 

mg/L 

0.005 

1, 2 -Li chloroethane  . 

N/A 

mg/L 

0.005 

TESSA  TECHNOLOGIES  -  SOUTHWEST,  INC. 
ANALYTICAL  TESTING  SESVICES 


CLIENT:  James  M.  Montgomery  PROJECT  NO.  ;  92-1016 

4525  S.  Wasatch  Blvd.  SAMPLE  NO.  :  26 

SLC,  Utah  84124  REPORT  DATE  :  10/09/92 

REVIEWED  BY  :  RAK 

SAMPLE  SOURCE:  TP-07  PAGE  :  2  OF  2 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

cis  1 , 2-Dichloroethene  .... 

N/A 

mg/L 

0.005 

trans  1, 2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1,2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 3 -Dichloropropane  . 

N/A 

mg/L 

0.005 

2,2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethene  . 

N/A 

mg/L 

0.005 

cis  1,3-Dichloropropene  ... 

N/A 

mg/L 

0.005 

trans  1,3-Dichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

0.753 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene . . 

N/A 

mg/L 

0.005 

4-Isopropyltoluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1 , 1 , 2 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 
(Tetrachloroethylene)  .... 

2.204 

mg/L 

0.005 

1,1,1, 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . . . 

21.919 

mg/L 

0.005 

1,2,3 -Trichlorobenzcne  _ _ 

N/A 

mg/L 

0.005 

1,2, 4 -Trichlorobenzene  - 

N/A 

mg/L 

0.005 

1,1, 1-Trichloroethane  . 

N/A 

mg/L 

0.005 

1,1,2 -Trichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2,3 -Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzene  — . 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

1.459 

mg/L 

0.005 

o-Xylene  . 

2.447 

mg/L 

0.005 

CLIENT: 


TERRA  TECHNOLOGIES  -  SOUTHWEST,  INC. 
ANALYTICAL  TESTING  SERVICES 


James  M.  Montgomery 
4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

Attn:  David  A.  Fulton 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

37 

10/09/92 
RAK 
1  OF  2 


CLIENT  ID  NO. 
SAMPLE  MATRIX 
SAMPLED  BY 
SAMPLE  SOURCE 
ANALYST 


None 

Ground  Water 

NKT/RAK 

TP-09 

NKT 


AUTHORIZED  BY  :  DAF 
CLIENT  P.O.  :  None 
SAMPLE  DATE  :  08/06/92 

SUBMITTAL  DATE:  08/06/92 
ANALYSIS  DATE  :  08/06/92 


Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

Benzene  . 

0.992 

mg/L 

0.005 

Bromobenzene  . 

N/A 

mg/L 

0.005 

Bromochlorome thane  . 

N/A 

mg/L 

0.005 

Bromodichloromethane  . 

N/A 

mg/L 

0.005 

Bromoform  . 

N/A 

mg/L 

0.005 

Bromomethane  . 

N/A 

mg/L 

0.005 

n-Butylbenzene  . 

N/A 

mg/L 

0.005 

sec-Butylbenzene  . 

N/A 

mg/L 

0.005 

tert-Butylbenzene  . 

N/A 

mg/L 

0.005 

Carbon  tetrachloride  . 

N/A 

mg/L 

0.005 

Chlorobenzene  . 

N/A 

mg/L 

0.005 

Chloroethane  . 

N/A 

mg/L 

0.005 

Chloroform  . 

N/A 

mg/L 

0.005 

Chloromethane  . 

N/A 

mg/L 

0.005 

2-Chlorotoluene  (ortho)  ... 

N/A 

mg/L 

0.005 

4-Chlorotoluene  (para)  .... 

N/A 

mg/L 

0.005 

1, 2-Dibromoethane  (EDB)  ... 

N/A 

mg/L 

0.005 

1 , 2-Dibromo-3-chloropropane 

N/A 

mg/L 

0.005 

Dibromochloromethane  . 

N/A 

mg/L 

0.005 

Dibromomethane  . 

N/A 

mg/L 

0.005 

1, 2 -Dichlorobenzene  (oirtho) 

N/A 

mg/L 

0.005 

1 , 3 -Dichlorobenzene  (meta) 

N/A 

mg/L 

0.005 

1, 4 -Dichlorobenzene  (para) 

N/A 

mg/L 

0.005 

Dichlorodif luoromethane  . . . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethane  . 

N/A 

mg/L 

0.005 

1 , 2 -Dichloroethane  . 

N/A 

mg/L 

0.005 

K 


TERRA  TECHNOLOGIES  >  SOOTEWE8T,  INC. 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  James  M.  Montgomezy 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

SAMPLE  SOURCE:  TP-09 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

37 

10/09/92 
RAK 
2  OF  2 


» 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

cis  1, 2-Dichloroethene  - 

N/A 

mg/L 

0.005 

trans  1, 2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1, 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 3 -Dichloropropane  . 

N/A 

mg/L 

0.005 

2 , 2-Dichloropropane . ; . 

N/A 

mg/L 

0.005 

1, 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethene  . 

N/A 

mg/L 

0.005 

cis  1, 3-Dichloropropene  ... 

N/A 

mg/L 

0.005 

trans  1, 3-Dichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

0.173 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene  . 

N/A 

mg/L 

0.005 

4 -Isopropyl toluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1 , 1 , 2 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 
(Tetrachloroethylene)  .... 

1.269 

mg/L 

0.005 

1 , 1 , 1 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

2.128 

mg/L 

0.005 

1,2,3 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,2, 4 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,1, 1-Trichloroethane  . 

N/A 

mg/L 

0.005 

1,1,2 -Tr ichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2,3 -Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

0.211 

mg/L 

0.005 

o-Xylene  . 

0.090 

mg/L 

0.005 

» 


•  _  _ • _  • 


CLIENT: 


» 


TERRA  TECHNOLOGIES  -  SOUTHWEST,  INC. 
ANALYTICAL  TESTING  SERVICES 


James  M.  Montgomery 

PROJECT  NO.  : 

92-1016 

4525  S.  Wasatch  Blvd. 

SAMPLE  NO. 

38 

SLC,  Utah  84124 

REPORT  DATE  : 

10/09/92 

REVIEWED  BY  : 

RAK 

Attn:  David  A.  Fulton 

PAGE  : 

1  OF  2 

» 


CLIENT  ID  NO. 
SAMPLE  MATRIX 
SAMPLED  BY 
SAMPLE  SOURCE 
ANALYST 


None 

Ground  Water 

NKT/RAK 

TP-10 

NKT 


AUTHORIZED  BY 
CLIENT  P.O. 
SAMPLE  DATE 
SUBMITTAL  DATE 
ANALYSIS  DATE 


DAF 

None 

08/06/92 

08/06/92 

08/06/92 


Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


» 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

Benzene  . 

1.928 

mg/L 

0.005 

Bromobenzene  . 

N/A 

mg/L 

0.005 

Bromochloromethane  . 

N/A 

mg/L 

0.005 

Bromodichloromethane  . 

N/A 

mg/L 

0.005 

Bromoform  . 

N/A 

mg/L 

0.005 

Bromomethane  . 

N/A 

mg/L 

0.005 

n-Butylbenzene  . 

N/A 

mg/L 

0.005 

sec-Butylbenzene  . 

N/A 

mg/L 

0.005 

tert-Butylbenzene  . 

N/A 

mg/L 

0.005 

Carbon  tetrachloride  ...... 

N/A 

mg/L 

0.005 

Chlorobenzene  . 

N/A 

mg/L 

0.005 

Chloroethane  . 

N/A 

mg/L 

0.005 

Chloroform  . 

N/A 

mg/L 

0.005 

Chloromethane  . 

N/A 

mg/L 

0,005 

2-Chlorotoluene  (ortho)  ... 

N/A 

mg/L 

005 

4-Chlorotoluene  (para)  .... 

N/A 

mg/L 

O.005 

1,2-Dibromoethane  (EDB)  ... 

N/A 

mg/L 

0.005 

1 , 2-Dibromo-3-chloropropane 

N/A 

mg/L 

0.005 

Dibromochloromethane  . 

N/A 

mg/L 

0.005 

Dibromomethane  . 

N/A 

mg/L 

0.005 

1,2-Dichlorobenzene  (ortho) 

N/A 

mg/L 

0.005 

1, 3 -Dichlorobenzene  (meta) 

N/A 

mg/L 

0.005 

1, 4 -Dichlorobenzene  (para) 

N/A 

mg/L 

0.005 

Dichlorodif luoromethane  . . . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethane  . 

N/A 

mg/L 

0.005 

1 , 2 -Dichloroethane  . 

N/A 

mg/L 

0.005 

•  ••••••• 


TERRA  TECEM0L06XES  >  80UTBWE8T/  INC. 
ANALYTICAL  TE8TIN6  8ERVICE8 


CLIENT:  James  M.  Montgomery  PROJECT  NO.  :  92-1016 

4525  S.  Wasatch  Blvd.  SAMPLE  NO.  :  38 

SLC,  Utah  84124  REPORT  DATE  :  10/09/92 

REVIEWED  BY  :  RAK 

SAMPLE  SOURCE:  TP- 10  PAGE  :  2  OF  2 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

els  1 , 2-Dichloroethene  .... 

N/A 

mg/L 

0.005 

trans  1, 2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1, 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1, 3-Dichloropropane  . 

N/A 

mg/L 

0.005 

2, 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethene  . 

N/A 

mg/L 

0.005 

cis  1, 3-Dichloropropene  ... 

N/A 

mg/L 

0.005 

trans  1, 3-Dichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

<  0.005 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene  . . 

N/A 

mg/L 

0.005 

4-Isopropyltoluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 
(Tetrachloroethylene)  .... 

3.618 

mg/L 

0.005 

1,1,1, 2-Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

3.214 

mg/L 

0.005 

1,2, 3 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,2, 4 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1 , 1 , 1-Trichloroethane  . 

N/A 

mg/L 

0.005 

1,1,2 -Trichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2,3 -Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2,4 -Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

1.854 

mg/L 

0.005 

o-Xylene  . 

1.976 

mg/L 

0.005 

TBRKA  TECHNOLOGIES  -  SOUTHWEST,  INC 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  Janes  M.  Montgonexy 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

Attn:  David  A.  Fulton 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

55 

10/09/92 
RAK 
1  OF  2 


CLIENT  IL  NO. 
SAMPLE  MATRIX 
SAMPLED  BY 
SAMPLE  SOURCE 
ANALYST 


None 

Grotind  Water 

NKT/RAK 

TP-12 

NET 


AUTHORIZED  BY 
CLIENT  P.O. 
SAMPLE  DATE 
SUBMITTAL  DATE 
ANALYSIS  DATE 


DAF 

None 

08/07/92 

08/07/92 

08/07/92 


Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


Sample  Analysis 

Pareuneter 

Result 

Unit 

Detection 

Level 

Benzene  . 

1.163 

ng/L 

0.005 

Bromobenzene  . 

N/A 

mg/L 

0.005 

Bromochloromethane  ........ 

N/A 

ng/L 

0.005 

Bromodichloromethane  . 

N/A 

ng/L 

0.005 

Bromofom . 

N/A 

mg/L 

0.005 

Bromomethane  . 

N/A 

mg/L 

0.005 

n-Butylbenzene  . 

N/A 

mg/L 

0.005 

sec-Butylbenzene  . 

N/A 

mg/L 

0.005 

tert-Butylbenzene  . 

N/A 

mg/L 

0.005 

Carbon  tetrachloride  . 

N/A 

mg/L 

0.005 

Chlorobenzene  . 

N/A 

mg/L 

0.005 

Chi oroe thane  . 

N/A 

mg/L 

0.005 

Chloroform  . 

N/A 

mg/L 

0.005 

Chloromethane  . 

N/A 

mg/L 

0.005 

2-Chlorotoluene  (ortho)  ... 

N/A 

mg/L 

0.005 

4-Chlorotoluene  (para)  .... 

N/A 

mg/L 

0.005 

1, 2-Dibromoethane  (EDB)  ... 

N/A 

mg/L 

0.005 

1 , 2-Dibromo-3-chloropropane 

N/A 

mg/L 

0.005 

Dibronochloromethane  . 

N/A 

mg/L 

0.005 

Dibromomethane  . 

N/A 

mg/L 

0.005 

1 , 2 -Dichlorobenzene  ( ortho) 

N/A 

mg/L 

0.005 

1 , 3 -Dichlorobenzene  (neta) 

N/A 

mg/L 

0.005 

1 , 4 -Dichlorobenzene  (para) 

N/A 

mg/L 

0.005 

Dichlorodif luoromethane  . . . 

N/A 

ng/L 

0.005 

1 , 1-Dichloroethane  . 

N/A 

mg/L 

0.005 

1 , 2 -Dichloroethane  . 

N/A 

mg/L 

0.005 

» 


TZSlUi  TECE110Z.0GZE8  -  SODTBWZST,  INC. 
ANALYTICXL  TESTING  SERVICES 


CLIENT:  Janes  M.  Montgomery  PROJECT  HO.  :  92-1016 

4525  S.  Wasatch  Blvd.  SAMPLE  MO.  :  55 

SLC,  Utah  84124  REPORT  DATE  :  10/09/92 

REVIEWED  BY  :  RAX 

SAMPLE  SOURCE:  TP-12  PAGE  :  2  OF  2 


Sample  Analysis 

Pareuneter 

Result 

Unit 

IDetection 

Level 

cis  1, 2-Dichloroethene  — . 

M/A 

mg/L 

0.005 

trans  1,2-Oichloroethene  .. 

N/A 

mg/L 

0.005 

1 , 2 -Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 3 -Dichloropropane  . 

N/A 

mg/L 

0.005 

2, 2 -Dichloropropane  . 

N/A 

mg/L 

0.005 

1,1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethene  . 

M/A 

mg/L 

0.005 

cis  1, 3-Dichloropropene  ... 

M/A 

mg/L 

0.005 

trans  1, 3 -Dichloropropane  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

0.062 

mg/L 

''  005 

Hexachlorobutadiene  . 

N/A 

mg/L 

O.005 

Isoproylbenzene  . 

N/A 

mg/L 

0.005 

4 -Isopropyl toluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1 , 1 , 2 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 
(Tetrachloroethylene)  .... 

0.636 

mg/L 

0.005 

1,1,1, 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

0.565 

mg/L 

0.005 

1,2,3 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1 , 2 , 4 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,1, 1-Trichloroethane  . 

N/A 

mg/L 

0.005 

1,1,2 -Tr ichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2, 3-Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-n-Xylene  . 

0.215 

mg/L 

0.005 

o-Xylene  . 

0.050 

mg/L 

0.005 

I 


TERRA  TECHNOLOGIES  -  SOUTHWEST,  INC. 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  Janes  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

Attn:  David  A.  Fulton 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

58 

10/09/92 
RAK 
1  OF  2 


CLIENT  ID  NO. 
SAMPLE  MATRIX 
SAMPLED  BY 
SAMPLE  SOURCE 
ANALYST 


None 

Ground  Water 

NKT/RAK 

TP-13 

NRT 


AUTHORIZED  BY 
CLIENT  P.O. 
SAMPLE  DATE 
SUBMITTAL  DATE 
ANALYSIS  DATE 


DAF 

None 

08/07/92 

08/07/92 

08/07/92 


Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


Sample  Analysis 


Parzoneter 


Benzene  . 

Bromobenzene  . 

Bromochloromethane  . 

Bromodichloromethane  . 

Bromoform . 

Bromomethane  . 

n-Butylbenzene  . 

sec-Butylbenzene  . 

tert-Butylbenzene  . 

Carbon  tetrachloride  . 

Chlorobenzene  . 

Chloroethane  . 

Chloroform  . 

Chloromethane  . 

2-Chlorotoluene  (ortho)  . . . 
4-Chlorotoluene  (para)  . . . . 

1 . 2- Dibromoethane  (EDB)  . . . 

1 . 2- Dibromo-3-chloropropane 

Dibromochloromethane  . 

Dibromomethane  . 

1. 2 - Dichlorobenzene  (ortho) 

1 . 3 - Dichlorobenzene  (meta) 

1.4 - Dichlorobenzene  (para) 
Dichlorodifluoromethane  . . . 

1 1 , 1-Dichloroethane  . 

1,2 -Dichloroethane  . 


Result 

Unit 

Detection 

Level 

<  0.005 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

n/a 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

0.005 

N/A 

0.005 

N/A 

0.005 

N/A 

mg/L 

0.005 

TSSltX  TBCENOX.OGXES  >  SOOTSWEST,  INC 
ANM.ITXCAL  TESTING  SERVICES 


CLIENT:  James  M.  Montgomery 
4525  S.  Wasatch  filvd. 
SLC,  Utah  84124 

SAMPLE  SOURCE:  TP-13 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

58 

10/09/92 
RAK 
2  OF  2 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

cis  1 , 2-Oichloroethene  .... 

M/A 

mg/L 

0.005 

trans  1,2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1 , 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 3 -Dichloropropane  . 

N/A 

mg/L 

0.005 

2 , 2 -Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1 , l-Dichloroethene  . 

N/A 

mg/L 

0.005 

cis  1,3 -Diehl oropropene  ... 

N/A 

mg/L 

0.005 

trans  1,3 -Dichloropropane  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

<  0.005 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene  . 

N/A 

mg/L 

0.005 

4-IsoprQpyltoluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1 , 1 , 2 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 
(Tetrachloroethylene)  .... 

<  0.005 

mg/L 

0.005 

1,1,1, 2-Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

0.069 

mg/L 

0.005 

1,2, 3 -Trichlorobenzene  - 

N/A 

mg/L 

0.005 

1,2, 4 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,1, 1-Trichloroethane  . 

N/A 

mg/L 

0.005 

1,1, 2-Trichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2, 3-Trichloropropane  .... 

M/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

0.062 

mg/L 

0.005 

o-Xylene  . 

<  0.005 

mg/L 

0.005 

TERRA  TECENOI.OGIE8  -  800THWE8T,  INC. 
ANALYTICAL  TE8TING  8ERVXCES 


CLIENT:  James  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

Attn:  David  A.  Fulton 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

59 

10/09/92 
RAK 
1  OF  2 


CLIENT  ID  NO. 
SAMPLE  MATRIX 
SAMPLED  BY 
SAMPLE  SOURCE 
ANALYST 


None 

Ground  Water 

NKT/RAK 

TP-14 

NKT 


AUTHORIZED  BY 
CLIENT  P.O. 
SAMPLE  DATE 
SUBMITTAL  DATE 
ANALYSIS  DATE 


DAF 

None 

08/07/92 

08/07/92 

08/07/92 


Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


Sample  Analysis 


Parzuneter 


Benzene  . 

Bromobenzene  . 

Bromochlorome thane  . 

Bromodichloromethane  . 

Bromof orm . . . 

Bromomethane  . 

n-Butylbenzene  . 

sec-Butylbenzene  . 

tert-Butylbenzene  . 

Carbon  tetrachloride  . 

Chlorobenzene  . 

Chloroethane  . 

Chloroform  . 

Chi or ome thane  . 

2-Chlorotoluene  (ortho)  ... 
4-Chlorotoluene  (para)  .... 

1.2- Dibromoethane  (EDB)  ... 

1. 2- Dibromo-3-chloropropane 

Dibromochloromethane  . 

Dibromomethane  . 

1.2 - Dichlorobenzene  (ortho) 

1. 3 - Dichlorobenzene  (meta) 

1 . 4 - Dichlorobenzene  (para) 
Dichlorodif luoromethane  . . . 

1 1 , l-Dichloroethane . . 

1 , 2-Dichloroethane  . 


Result 

Unit 

Detection 

Level 

1.440 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

N/A 

mg/L 

0.005 

( 

TERRA  TBCEMOXiOGIES  -  SOUTHWEST,  IHC. 
ANALYTICAL  TESTING  SERVICES 


» 


<g) 


CLIENT:  James  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

SAMPLE  SOURCE:  TP-14 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

59 

10/09/92 
RAK 
2  OF  2 


S2UBple  Analysis 

Parzuneter 

Result 

Unit 

Detection 

Level 

cis  1,2-Dichloroethene  .... 

N/A 

mg/L 

0.005 

trans  1,2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1 , 2 -Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 3 -Dichloropropane  . 

N/A 

mg/L 

0.005 

2, 2 -Dichloropropane  . 

N/A 

mg/L 

0.005 

1, 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethene  . 

N/A 

mg/L 

0.005 

cis  1, 3-Dichloropropene  ... 

N/A 

mg/L 

0.005 

trans  l, 3-Dichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

0.338 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene  . 

N/A 

mg/L 

0.005 

4 -Isopropyl toluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene . . . 

N/A 

mg/L 

0.005 

1 , 1 , 2 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 
(Tetrachloroethylene)  .... 

<  0.005 

mg/L 

0.005 

1,1,1, 2-Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

0.392 

mg/L 

0.005 

1 , 2 , 3 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,1, 1-Trichloroethane  ..... 

N/A 

mg/L 

0.005 

1,1,2 -Tr ichl oroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2,3 -Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m- Xylene  . 

0.930 

mg/L 

0.005 

o-Xylene  . 

0.448 

mg/L 

0.005 

i 


I 


TERRA  TECHNOLOGIES  -  800THWE8T,  INC. 
ANALYTICAL  TESTING  SERVICEa 


CLIENT:  James  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

Attn:  David  A.  Fulton 


PROJECT  NO.  :  92-1016 

SAMPLE  NO.  :  68 

REPORT  DATE  :  10/09/92 

REVIEWED  BY  :  RAK 
PAGE  :  1  OF  2 


CLIENT  ID  NO. 
SAMPLE  MATRIX 
SAMPLED  BY 
SAMPLE  SOURCE 
ANALYST 


None 

Groxind  Water 

NKT/RAK 

TP-17 

Nl^ 


AUTHORIZED  BY  :  DAF 
CLIENT  P.O.  :  None 
SAMPLE  DATE  :  08/08/92 

SUBMITTAL  DATE:  08/08/92 
ANALYSIS  DATE  :  08/08/92 


Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


Sample  Analysis 

Detection 

Parameter 

Result 

Unit 

Level 

Benzene  . 

<  0.005 

mg/L 

0.005 

Bromobenzene  . 

N/A 

mg/L 

0.005 

Bromochloromethane  . 

N/A 

mg/L 

0.005 

Bromodichloromethane  . 

N/A 

mg/L 

0.005 

Bromoform  . 

N/A 

mg/L 

0.005 

Bromomethane  . 

N/A 

mg/L 

0.005 

n-Butylbenzene  . 

N/A 

mg/L 

0.005 

sec-Butylbenzene  . 

N/A 

mg/L 

0.005 

tert-Butylbenzene  . 

N/A 

mg/L 

0.005 

Carbon  tetrachloride  . 

N/A 

mg/L 

0.005 

Chlorobenzene  . 

N/A 

mg/L 

0.005 

Chloroethane  . 

N/A 

mg/L 

0.005 

Chloroform  . 

N/A 

mg/L 

0.005 

Chloromethane  . 

N/A 

mg/L 

0.005 

2-Chlorotoluene  (ortho)  . . . 

N/A 

mg/L 

0.005 

4-Chlorotoluene  (para)  .... 

N/A 

mg/L 

0.005 

1 , 2-Dibromoethane  (EDB)  ... 

N/A 

mg/L 

0.005 

1 , 2-Dibromo-3-chloropropane 

N/A 

mg/L 

0.005 

Dibromochloromethane  . 

N/A 

mg/L 

0.005 

Dibromometheme  . 

N/A 

mg/L 

0.005 

1 , 2 -Dichlorobenzene  (ortho) 

N/A 

mg/L 

0.005 

1, 3 -Dichlorobenzene  (meta) 

N/A 

mg/L 

0.005 

1 , 4 -Dichlorobenzene  (para) 

N/A 

mg/L 

0.005 

Dichlorodif luoromethane  . . . 

N/A 

mg/L 

0.005 

1, 1-Dichloroethane  . 

N/A 

mg/L 

0.005 

1 , 2-Dichloroethane  . 

N/A 

mg/L 

0.005 
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TBllSA  TSCBMOI.OGXE8  -  SOOTHWEST,  IKC 
AMXLYTZCAL  TESTING  SERVICES 


CLIENT:  James  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Ut^lh  84124 

SAMPLE  SOURCE:  TP-17 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

68 

10/09/92 
RAK 
2  OF  2 


Saonple  Analysis 


Parameter 

Result 

Unit 

Detection 

Level 

cis  1, 2-Dichloroethene  .... 

N/A 

0.005 

trans  l, 2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1 , 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 3 -Dichloropropane  . 

N/A 

mg/L 

0.005 

2 , 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1 , 1-Oichloroethene  . 

N/A 

mg/L 

0.005 

cis  1, 3-Dichloropropene  ... 

N/A 

mg/L 

0.005 

trans  1, 3-Dichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

0.014 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene  . 

N/A 

mg/L 

0.005 

4 -Isopropyl toluene  . 

N/A 

mg/L 

0.005 

Oichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 

(Tetrachloroethylene)  .... 

<  0.005 

mg/L 

0.005 

1,1,1, 2-Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

<  0.005 

mg/L 

0.005 

1,2, 3 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,2, 4 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,1, 1-Trichloroethane  . 

N/A 

mg/L 

0.005 

1,1,2-Trichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2,3 -Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzcne  .... 

N/A 

mg/L 

0.005 

vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

0.057 

mg/L 

0.005 

o-Xylene  . 

<  0.005 

mg/L 

0.005 

0 

TERRA  TECHNOLOGIES  -  80DTHWE8T,  INC. 

1' 

ANALYTICAL  TESTING 

SERVICES 

1 

1 

CLIENT: 

James  M 

.  Montgomery 

Pku JECT  NO .  : 

92-1016 

1 

4525  S. 

Wasatch  Blvd. 

SAMPLE  NO . 

72 

' 

SLC,  Utah  84124 

REPORT  DATE  : 

10/09/92 

REVIEWED  BY  : 

RAK 

i 

Attn: 

David  A.  Fulton 

PAGE  ; 

1  OF  2 

1 

CLIENT 

ID  NO.  : 

None 

AUTHORIZED  BY 

:  DAF 

SAMPLE 

MATRIX  : 

Ground  Water 

CLIENT  P.O. 

:  None 

) 

SAMPLED 

BY  : 

NKT/RAK 

SAMPLE  DATE 

:  08/08/92 

SAMPLE 

SOURCE  ; 

TP-19 

SUBMITTAL  DATE 

:  08/08/92 

1 

ANALYST  : 

NKT 

ANALYSIS  DATE 

:  08/08/92 

Organic 

Monitoring-Drinking  Water  Volatiles 

Full  Suite 

■ 

Parameter 


Sample  Analysis 


Result 


Unit 


Detection 

Level 


Benzene  . 

Bromobenzene  . 

Bromochloromethane  . 

Bromodichloromethane  . 

BromofozTn . 

Bromomethane  . 

n-Butylbenzene  . 

sec-Butylbenzene  . 

tert-Butylbenzene  . 

Carbon  tetrachloride  . 

Chlorobenzene  . 

Chloroethane  . 

Chloroform  . 

Chloromethane  . 

2-Chlorotoluene  (ortho)  ... 
4-Chlorotoluene  (para)  .... 

1. 2- Dibromoethane  (EDB)  ... 

1 . 2- Dibromo-3-chloropropane 

Dibromochloromethane  . 

Dibromomethane  . 

1.2- Dichlorobenzene  (ortho) 

1. 3 - Dichlorobenzene  (meta) 

1.4- Dichlorobenzene  (para) 
Dichlorodifluoromethane  . . . 

1 . 1- D: chloroethane  . 

1 . 2 - Dichloroethane  . 


0.646 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 


mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 


mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 


0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 


TERHA  TECENOX/)GlEa  -  SOUTHWEST,  INC. 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  James  M.  Montgomery  PROJECT  NO.  :  92-1016 

4525  S.  Wasatch  Blvd.  SAMPLE  NO.  :  72 

SLC,  Utah  84124  REPORT  DATE  ;  10/09/92 

REVIEWED  BY  ;  RAK 

SAMPLE  SOURCE:  TP-19  PAGE  :  2  OF  2 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

cis  1 , 2-Dichlorocthene  .... 

N/A 

mg/L 

0.005 

trans  1, 2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1, 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 3 - D ichlor opropane  . 

N/A 

mg/L 

0.005 

2,2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethene  . 

N/A 

mg/L 

0.005 

cis  1,3-Dichloropropene  ... 

N/A 

mg/L 

0.005 

trans  1,3-Dichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

0.036 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene  . 

N/A 

mg/L 

0.005 

4 -Isopropyl toluene  . 

N/A 

mg/L 

0.005 

Diehl oromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1 , 1 , 2 , 2 -Tetra  chi oroe thane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 
(Tetrachloroethylene)  .... 

0.125 

mg/L 

0.005 

1 , 1 , 1 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

<  0.005 

mg/L 

0.005 

1,2, 3 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,2,4 -Trichlorobenzene  _ 

N/A 

mg/L 

0.005 

1,1, 1-Trichloroethane  . 

N/A 

mg/L 

0.005 

1,1,2 -Tr ichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2, 3 -Tr ichlor opropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimcthylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

0.149 

mg/L 

0.005 

o-Xylene  . 

<  0.005 

mg/L 

0.005 

I 


D 
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TERRA  TECHNOLOGIES  -  SOUTHWEST,  INC. 
ANALYTICAL  TESTING  SERVICES 


kj 


CLIENT:  James  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 


Attn:  David  A.  Fulton 


CLIENT  ID  NO. 
SAMPLE  MATRIX 
SAMPLED  BY 
SAMPLE  SOURCE 
ANALYST 


None 

Ground  Water 
NKT/RAK 
TP- 20 
NKT 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

73 

10/09/92 
RAK 
1  OF  2 


AUTHORIZED  BY 
CLIENT  P.O. 
SAMPLE  DATE 
SUBMITTAL  DATE 
ANALYSIS  DATE 


DAF 

None 

08/08/92 

08/08/92 

08/08/92 


Organic  Monitoring  -iig 

Full  Suite 


Water  Volatiles 


» 


I 


I 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

Benzene  . 

0.124 

mg/L 

0.005 

Bromobenzene  . 

N/A 

mg/L 

0.005 

Bromochloromethane  . 

N/A 

mg/L 

0.005 

Bromodichloromethane  . 

N/A 

mg/L 

0.005 

Bromoform  . 

N/A 

mg/L 

0.005 

Bromomethane  . 

N/A 

mg/L 

0.005 

n-Butylbenzene  . 

N/A 

mg/L 

0.005 

sec-Butylbenzene  . 

N/A 

mg/L 

0.005 

tert-Butylbenzene  . 

N/A 

mg/L 

0.005 

Carbon  tetrachloride  . 

N/A 

mg/L 

0.005 

Chlorobenzene  . 

N/A 

mg/L 

0.005 

Chloroethane  . 

N/A 

mg/L 

0.005 

Chloroform  . . 

N/A 

mg/L 

0.005 

Chloromethane  . 

N/A 

mg/L 

0.005 

2-Chlorotoluene  (ortho)  ... 

N/A 

mg/L 

0.005 

4-Chlorotoluene  (para)  .... 

N/A 

mg/L 

0.005 

1, 2-Dibromoethane  (EDB)  ... 

N/A 

mg/L 

0.005 

1 , 2-Dibromo-3-chloropropane 

N/A 

mg/L 

0.005 

Dibromochloromethane  . 

N/A 

mg/L 

0.005 

Dibromomethane  . 

N/A 

mg/L 

0.005 

1, 2 -Dichlorobenzene  (ortho) 

N/A 

mg/L 

0.005 

1 , 3 -Dichlorobenzene  (meta) 

N/A 

mg/L 

0.005 

1, 4 -Dichlorobenzene  (para) 

N/A 

mg/L 

0.005 

Dichlorodifluoromethane  . . . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethane  . 

N/A 

mg/L 

0.005 

1 , 2-Dichloroethane  . 

N/A 

mg/L 

0.005 

TERltA  TECHNOLOGIES  -  SOUTHWEST,  INC. 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  Jcunes  M.  Montgomery  PROJECT  NO.  :  92-1016 

4525  S.  Wasatch  Blvd.  SAMPLE  NO.  :  73 

SLC,  Utah  84124  REPORT  DATE  :  10/09/92 

REVIEWED  BY  :  RAK 

SAMPLE  SOURCE:  TP-20  PAGE  :  2  OF  2 


Sample  Analysis 

Par2uneter 

Result 

Unit 

Detection 

Level 

cis  1 , 2-Dichloroethene  .... 

N/A 

mg/L 

0.005 

trans  1, 2-Oichloroethene  .. 

N/A 

mg/L 

0.005 

1 , 2 -Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 3 -Dichloropropane  . 

N/A 

mg/L 

0.005 

2 , 2 -Dichloropropane  . 

N/A 

mg/L 

0.005 

1, 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethene  . 

N/A 

mg/L 

0.005 

cis  1, 3 -Dichloropropane  ... 

N/A 

mg/L 

0.005 

trans  1,3 -Dichloropropane  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

<  0.005 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene  . 

N/A 

mg/L 

0.005 

4 -Isopropyl toluene  ........ 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1 , 1 , 2 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2 -Tetrachloroethane 
(Tetrachloroethylene)  .... 

0.303 

mg/L 

0.005 

1, 1, 1,2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

2.699 

mg/L 

0.005 

1,2, 3 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,2,4 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,1, 1-Trichloroethane  . 

N/A 

mg/L 

0.005 

1,1,2 -Tr ichl or oethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2, 3-Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

<  0.005 

mg/L 

0.005 

o-Xylene  . 

0.504 

mg/L 

0.005 

TERRA  TECHNOLOGIES  -  80UTHRE8T,  INC 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  James  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

Attn:  David  A.  Fulton 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

74 

10/09/92 
RAK 
1  OF  2 


CLIENT  ID  NO. 
SAMPLE  MATRIX 
SAMPLED  BY 
SAMPLE  SOURCE 
ANALYST 


None 

Ground  Water 

NKT/RAK 

TP-21 

NKT 


AUTHORIZED  BY 
CLIENT  P.O. 
SAMPLE  DATE 
SUBMITTAL  DATE 
ANALYSIS  DATE 


DAF 

None 

08/08/92 

08/08/92 

08/08/92 


Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

Benzene  . 

<  0.005 

mg/L 

0.005 

Bromobenzene  . 

N/A 

mg/L 

0.005 

Bromochloromethane  . 

N/A 

ing/L 

0.005 

Bromodichloromethane  . 

N/A 

mg/L 

0.005 

Bromoform  . 

N/A 

mg/L 

0.005 

Bromomethane  . 

N/A 

mg/L 

0.005 

n-Butylbenzene  . 

N/A 

mg/L 

0.005 

sec-Butylbenzene  . 

N/A 

mg/L 

0.005 

tert-Butylbenzene  . 

N/A 

mg/L 

0.005 

Carbon  tetrachloride  . 

N/A 

mg/L 

0.005 

Chlorobenzene  . 

N/A 

mg/L 

0.005 

Chloroethane  . 

N/A 

mg/L 

0.005 

Chloroform . . . 

N/A 

mg/L 

0.005 

Chloromethane  . 

N/A 

mg/L 

0.005 

2-Chlorotoluene  (ortho)  ... 

N/A 

mg/L 

0.005 

4-Chlorotoluene  (para)  .... 

N/A 

mg/L 

0.005 

1,2-Dibromoethane  (EDB)  ... 

N/A 

mg/L 

0.005 

1 , 2 -Dibromo-3 -chloropropane 

N/A 

mg/L 

0.005 

Dibromochloromethane  . 

N/A 

mg/L 

0.005 

Dibromomethane  . 

N/A 

mg/L 

0.005 

1,2-Dichlorobenzene  (ortho) 

N/A 

mg/L 

0.005 

1, 3 -Dichlorobenzene  (meta) 

N/A 

mg/L 

0.005 

1, 4 -Dichlorobenzene  (para) 

N/A 

mg/L 

0.005 

Dichlorodifluoromethane  . . . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethane  . 

N/A 

mg/L 

0.005 

1 , 2-Dichloroethane  . 

N/A 

mg/L 

0.005 

TERRA  TECHNOLOGIES  >  SOUTHWEST,  INC 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  James  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

SAMPLE  SOURCE:  TP-21 


PROJECT  NO.  : 
SAMPLE  NO.  : 
REPORT  DATE  : 
REVIEWED  BY  : 
PAGE  : 


92-1016 

74 

10/09/92 
RAK 
2  OF  2 


Sample  Analysis 

Detection 

Parameter 

Result 

Unit 

Level 

cis  1 , 2-Dlchloroethene  .... 

N/A 

mg/L 

0.0C3 

trans  1, 2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1,2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 3 -Dlchloropropane  . 

N/A 

mg/L 

0.005 

2 , 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1, 1 -Diehl oroethene  . 

N/A 

mg/L 

0.005 

cis  1, 3-Dichloropropene  ... 

N/A 

mg/L 

0.005 

trans  l, 3-Dichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

<  0.005 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene  . 

N/A 

mg/L 

0.005 

4-Isopropyltoluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Te1:rachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 

(Tetrachloroethylene)  .... 

<  0.005 

mg/L 

0.005 

1 , 1 , 1 , 2 -Tetrachl oroethane  . 

N/A 

mg/L 

0.005 

Toluene  . . . 

<  0.005 

mg/L 

0.005 

1,2, 3 -Trichlorobenzene  _ _ 

N/A 

mg/L 

0.005 

1 , 2 , 4 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,1, 1-Trichloroethane  . 

N/A 

mg/L 

0.005 

1,1, 2-Tr ichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2, 3-Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

0.057 

mg/L 

0.005 

o-Xylene  . 

<  0.005 

mg/L 

0.005 

TERRA  TECHNOLOGIES  -  SOUTHWEST,  INC. 
ANALYTICAL  TESTING  SERVICES 


CLIENT;  James  M.  Montgomery  PROJECT  NO.  ;  92-1016 

4525  S.  Wasatch  Blvd.  SAMPLE  NO.  :  83 

SLC,  Utah  84124  REPORT  DATE  ;  10/09/92 

REVIEWED  BY  ;  RAK 

Attn:  David  A.  Fulton  PAGE  ;  1  OF  2 


CLIENT  ID  NO.  :  None  AUTHORIZED  BY  ;  DAF 

SAMPLE  MATRIX  :  Ground  Water  CLIENT  P.O.  ;  None 

SAMPLED  BY  :  NKT/RAK  SAMPLE  DATE  :  08/09/92 

SAMPLE  SOURCE  :  TP-22  SUBMITTAL  DATE:  08/10/92 

ANALYST  :  NKT  ANALYSIS  DATE  ;  08/10/92 

Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

Benzene  . 

0.056 

mg/L 

0.005 

Bromobenzene  . 

N/A 

mg/L 

0.005 

Bromochloromethane  . 

N/A 

mg/L 

0.005 

Bromodichl or ome thane  . 

N/A 

mg/L 

0.005 

Bromof orm  .  . 

N/A 

mg/L 

0.005 

Bromomethane  . 

N/A 

mg/L 

0.005 

n-Butylbenzene  . 

N/A 

mg/L 

0.005 

sec-Butylbenzene  . 

N/A 

mg/L 

0.005 

tert-Butylbenzene  . 

N/A 

mg/L 

0.005 

Carbon  tetrachloride  . 

N/A 

mg/L 

0.005 

Chlorobenzene  . 

N/A 

mg/L 

0.005 

Chloroethane  . 

N/A 

mg/L 

0.005 

Chloroform  . 

N/A 

mg/L 

0.005 

Chloromethane  . 

N/A 

mg/L 

0.005 

2-Chlorotoluene  (ortho)  ... 

N/A 

mg/L 

0.005 

4-Chlorotoluene  (para )  .... 

N/A 

mg/L 

0.005 

1, 2-Dibromoethane  (EDB)  ... 

N/A 

mg/L 

0.005 

1, 2-Dibromo-3-chloropropane 

N/A 

mg/L 

0.005 

Dibromochloromethane  . 

N/A 

mg/L 

0.005 

Dibromomethane  . 

N/A 

mg/L 

0.005 

1, 2 -Dichlorobenzene  (ortho) 

N/A 

mg/L 

0.005 

1, 3 -Dichlorobenzene  (meta) 

N/A 

mg/L 

0.005 

1, 4 -Dichlorobenzene  (para) 

N/A 

mg/L 

0.005 

Dichlorodifluoromethane  . . . 

N/A 

mg/L 

0.005 

1,1-Dichloroethane  . 

N/A 

mg/L 

0.005 

1 , 2 -Dichloroethane  . 

N/A 

mg/L 

0.005 
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TERRA  TECHNOLOGIES  >  SOUTHWEST,  INC. 
ANALYTICAL  TESTING  SERVICES 
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CLIENT:  James  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

SAMPLE  SOURCE:  TP-22 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

83 

10/09/92 
RAK 
2  OF  2 


» 


( 


i 


» 
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Sample  Analysis 

Detection 

Pareuneter 

Result 

Unit 

Level 

cis  1, 2-Dichloroethenc  ... 

N/A 

mg/L 

0.005 

trans  1, 2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1 , 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 3 -Dichloropropane  . 

N/A 

mg/L 

0.005 

2 , 2-Dichloropropane . -  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1, 1-Dichloroethene  . 

N/A 

mg/L 

0.005 

cis  1, 3-Oichloropropene  ... 

N/A 

mg/L 

0.005 

trans  1, 3-Dichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

0.022 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene  . 

N/A 

mg/L 

0.005 

4 -Isopropyl toluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1 , 1 , 2 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 

(Tetrachloroethylene)  .... 

<  0.005 

mg/L 

0.005 

1 , 1 , 1 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

0.090 

mg/L 

0.005 

1,2, 3-Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,2, 4 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,1, 1-Trichloroethane  . 

N/A 

mg/L 

0.005 

1,1,2 -Trichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2,3 -Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

0.068 

mg/L 

0.005 

o-Xylene  . 

0.036 

mg/L 

0.005 

» 
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TERJtA  TECHNOLOGIES  >  SOUTHWEST,  INC. 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  Janes  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

Attn:  David  A.  Fulton 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

131 

10/09/92 
RAK 
1  OF  2 


CLIENT  ID  NO. 
SAMPLE  MATRIX 
SAMPLED  BY 
SAMPLE  SOURCE 
ANALYST 


None 

Ground  Water 

NKT/RAK 

TP-36 

NKT 


AUTHORIZED  BY  :  DAF 
CLIENT  P.O.  :  None 
SAMPLE  DATE  :  08/13/92 

SUBMITTAL  DATE:  08/13/92 
ANALYSIS  DATE  :  08/13/92 


Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

Benzene  . 

<  0.005 

mg/L 

0.005 

Bromobenzene  . 

N/A 

mg/L 

0.005 

Bromochloromethane  . 

N/A 

mg/L 

0.005 

Bromodichloromethane  . 

N/A 

mg/L 

0.005 

Bromoform  . 

N/A 

mg/L 

0.005 

Bromomethane  . 

N/A 

mg/L 

0.005 

n-Butylbenzene . . 

N/A 

mg/L 

0.005 

sec-Butylbenzene  . 

N/A 

mg/L 

0.005 

tert-Butylbenzene  . 

N/A 

mg/L 

0.005 

Carbon  tetrachloride  . 

N/A 

mg/L 

0.005 

Chlorobenzene  . 

N/A 

mg/L 

0.005 

Chloroethane  . 

N/A 

mg/L 

0.005 

Chloroform  . 

N/A 

mg/L 

0.005 

Chloromethane  . 

N/A 

mg/L 

0.005 

2-Chlorotoluene  (ortho)  . . . 

N/A 

mg/L 

0.005 

4-Chlorotoluene  (para)  .... 

N/A 

mg/L 

0.005 

1, 2-Dibromoethane  (EDB)  ... 

N/A 

mg/L 

0.005 

1 , 2-Dibromo-3-chloropropane 

N/A 

mg/L 

0.005 

Dibromochloromethane  . 

N/A 

mg/L 

0.005 

Dibromonethane  . 

N/A 

mg/L 

0.005 

1 , 2-Dichlorobenzene  (ortho) 

N/A 

mg/L 

0.005 

1, 3 -Dichlorobenzene  (meta) 

N/A 

mg/L 

0.005 

1 , 4 -Dichlorobenzene  (para) 

N/A 

mg/L 

0.005 

Dichlorodif luoromethane  . . . 

N/A 

ng/L 

0.005 

1, 1-Dichloroethane  . 

N/A 

mg/L 

0.005 

1 , 2-Dichloroethane  . 

N/A 

mg/L 

0.005 
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TERRA  TECEHOLOGIE8  •  SOUTHWEST,  INC 
AHALYTICAL  TESTING  SERVICES 


CLIENT:  Janes  M.  Montgomexy 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

SAMPLE  SOURCE:  TP-36 


PROJECT  NO.  : 
SAMPLE  NO. 
REPORT  DATE  : 
REVIEWED  BY  : 
PAGE  : 


92-1016 

131 

10/09/92 
RAK 
2  OF  2 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

cis  1, 2-Dichloroethene  .... 

N/A 

mg/L 

0.005 

trans  1,2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1 , 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1 , 3 -Dichloropropane  . 

N/A 

mg/L 

0.005 

2, 2-Dichloropropane  . 

N/A 

ng/L 

0.005 

1 , 1-Oichloropropene  . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethene  . 

N/A 

mg/L 

0.005 

cis  1,3-Dichloropropene  ... 

N/A 

mg/L 

0.005 

trans  l, 3-Dichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

<  0.005 

mg/L 

0.005 

Hexachlorobutadiene  ....... 

N/A 

mg/L 

0.005 

Isoproylbenzene . . . 

N/A 

mg/L 

0.005 

4-Isopropyltoluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1 , 1 , 2 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 
(Tetrachloroethylene)  .... 

<  0.005 

mg/L 

0.005 

1 , 1 , 1 , 2 -Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

<  0.005 

mg/L 

0.005 

1,2, 3-Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,2, 4 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,1, 1-Tr ichl or oethane  . 

N/A 

mg/L 

0.005 

1,1, 2-Trichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2, 3-Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2, 4-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5-Trimethylbenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

0.052 

mg/L 

0.005 

o-Xylene  . 

<  0.005 

mg/L 

0.005 

I 
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TERRA  TECHNOLOGIES  -  SOUTHWEST,  INC. 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  James  M.  Montgomery 

4525  S.  Wasatch  Blvd. 
SLC,  Utah  84124 

Attn:  David  A.  Fulton 


PROJECT  NO. 
SAMPLE  NO. 
REPORT  DATE 
REVIEWED  BY 
PAGE 


92-1016 

130 

10/09/92 
RAK 
1  OF  2 


CLIENT  ID  NO. 
SAMPLE  MATRIX 
SAMPLED  BY 
SAMPLE  SOURCE 
ANALYST 


None 

Ground  Water 

NKT/RAK 

TP-37 

NKT 


AUTHORIZED  BY 
CLIENT  P.O. 
SAMPLE  DATE 
SUBMITTAL  DATE 
ANALYSIS  DATE 


DAF 

None 

08/13/92 

08/13/92 

08/13/92 


Organic  Monitoring-Drinking  Water  Volatiles 

Full  Suite 


% 


I 


» 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

Benzene  . 

0.789 

mg/L 

0.005 

Bromobenzene  . 

N/A 

mg/L 

0.005 

Bromochlorome thane  . 

N/A 

mg/L 

0.005 

Bromodichloromethane  . 

N/A 

mg/L 

0.005 

Bromofosnn . 

N/A 

mg/L 

0.005 

Bromomethane  . 

N/A 

mg/L 

0.005 

n-Butylbenzene  . 

N/A 

mg/L 

0.005 

sec-Butylbenzene  . 

N/A 

mg/L 

0.005 

tert-Butylbenzene  . 

N/A 

mg/L 

0.005 

Carbon  tetrachloride  . 

N/A 

mg/L 

0.005 

Chlorobenzene  . 

N/A 

mg/L 

0.005 

Chloroethane  . 

N/A 

mg/L 

0.005 

Chloroform  . 

N/A 

mg/L 

0.005 

Chi or ome thane  . 

N/A 

mg/L 

0.005 

2-Chlorotoluene  (ortho)  . . . 

N/A 

mg/L 

0.005 

4-Chlorotoluene  (para)  .... 

N/A 

mg/L 

0.005 

1, 2-Dibromoethane  (EDB)  ... 

N/A 

mg/L 

0.005 

1, 2-Dibromo-3-chloropropane 

N/A 

mg/L 

0.005 

Dibromochloromethane  . 

N/A 

mg/L 

0.005 

Dibromomethane  . 

N/A 

mg/L 

0.005 

1,2-Dichlorobenzene  (ortho) 

N/A 

mg/L 

0.005 

1, 3 -Dichlorobenzene  (meta) 

N/A 

mg/L 

0.005 

1, 4 -Dichlorobenzene  (para) 

N/A 

mg/L 

0.005 

Dichlorodifluoromethane  . . . 

N/A 

mg/L 

0.005 

1 , 1-Dichloroethane  . 

N/A 

mg/L 

0.005 

1, 2-Dichloroethane  . 

N/A 

mg/L 

0.005 

TERRA  TECENOLOGIE8  -  SOUTHWEST,  IHC 
ANALYTICAL  TESTING  SERVICES 


CLIENT:  James  M.  Montgomery  PROJECT  NO.  :  92-1016 

4525  S.  Wasatch  Blvd.  SAMPLE  NO.  :  130 

SLC,  Utah  84124  REPORT  DATE  :  10/09/92 

REVIEWED  BY  :  RAK 

SAMPLE  SOURCE:  TP-37  PAGE  :  2  OF  2 


Sample  Analysis 

Parameter 

Result 

Unit 

Detection 

Level 

cis  1, 2-Dichloroethene  .... 

N/A 

mg/L 

0.005 

trans  1,2-Dichloroethene  .. 

N/A 

mg/L 

0.005 

1 , 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1, 3-Oichloropropane  . 

N/A 

mg/L 

0.005 

2 , 2-Dichloropropane  . 

N/A 

mg/L 

0.005 

1, 1-Dichloropropene  . 

N/A 

mg/L 

0.005 

1, 1-Dichloroethene . 

N/A 

mg/L 

0.005 

cis  1, 3-Dichloropropene  ... 

N/A 

mg/L 

0.005 

trans  1, 3-Dichloropropene  . 

N/A 

mg/L 

0.005 

Ethylbenzene  . 

<  0.005 

mg/L 

0.005 

Hexachlorobutadiene  . 

N/A 

mg/L 

0.005 

Isoproylbenzene  . 

N/A 

mg/L 

0.005 

4-Isopropyltoluene  . 

N/A 

mg/L 

0.005 

Dichloromethane  . 

N/A 

mg/L 

0.005 

Napthalene  . 

N/A 

mg/L 

0.005 

Propylbenzene  . 

N/A 

mg/L 

0.005 

Styrene  . 

N/A 

mg/L 

0.005 

1,1, 2, 2 -Tetrachl oroethane  . 

N/A 

mg/L 

0.005 

1,1,2, 2-Tetrachloroethene 
(Tetrachloroethylene)  .... 

2.525 

mg/L 

0.005 

1,1, 1,2-Tetrachloroethane  . 

N/A 

mg/L 

0.005 

Toluene  . 

0.930 

mg/L 

0.005 

1,2,3 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,2, 4 -Trichlorobenzene  .... 

N/A 

mg/L 

0.005 

1,1, 1-Trichloroethane  . 

N/A 

mg/L 

0.005 

1,1, 2-Trichloroethane  . 

N/A 

mg/L 

0.005 

Trichloroethene  (TCE)  . 

N/A 

mg/L 

0.005 

Fluorotrichloromethane  .... 

N/A 

mg/L 

0.005 

1,2,3 -Trichloropropane  .... 

N/A 

mg/L 

0.005 

1,2,4 -Tr imethy Ibenzene  .... 

N/A 

mg/L 

0.005 

1,3, 5 -Tr imethy Ibenzene  .... 

N/A 

mg/L 

0.005 

Vinyl  chloride  . 

N/A 

mg/L 

0.005 

p-m-Xylene  . 

2.410 

mg/L 

0.005 

o-Xylene  . 

1.769 

mg/L 

0.005 
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Mountain  States  Analytical 


The  Quality  Solution 


CLIENT:  J.M.  Montgomery  Engineers 

4525  So.  Wasatch  tt200 
Salt  Lake  City,  UT  84124- 

ATTN:  Mr.  Robert  Glascot 

SAMPLE  ID:  MW- 40 


SAMPLE  NO: 
SAMPLE  SET  NO: 
DATE  SAMPLED: 
TIME  SAMPLED: 
DATE  RECEIVED: 
DATE  REPORTED: 
DISPOSAL  DATE: 


0001527 

000297S 

11/24/92 

300 

11/25/92 

12/10/92 

01/09/93 


ANALYSIS:  Volatiles  -  Water  Matrix  [EPA  601/602)  (Capillary) 


I 


(D 


Ar 


I 


» 


COMPOUND (s) 


Chloromethane 
Vinyl  Chloride 
Bromome thane 
Chloroethane 
Fluorotrichloromethane 

1.1-  Dichloroethene 
Dichlorome thane 
trans-l, 2 -Dichloroethene 

0  1 , l-Dichloroethane 

Chloroform 

1.1. 1- Trichloroethane 
Carbon  Tetrachloride 
Benzene 

1 , 2  - Dichloroethene 
Trichloroethene  (TCE) 

l ,  2 -Dichloropropane 
Bromodichloromethane 
cis - 1 , 3  - Dichloropropene 
crans-1, 3 -Dichloropropene 
Toluene 

Tetrachloroethene  (PCE) 

Chlorodibromomethane 

Chlorobenzene 

Ethylbenzene 

Bromoform 

m,  p-Xylene 
o-Xylene/Styrene* 


LIMIT  OF 

RESULT  QUANTITATION 


< 

2.0  ug/1 

2.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  -g/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

6.5  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

7.8  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

< 

1.0  ug/1 

1.0  ug/1 

1.7  ug/1 

1.0  ug/1 

< 

2.0  ug/1 

2.0  ug/1 

12.2  ug/1 

1.0  ug/1 

3.4  ug/1 

1.0  ug/1 

-Continued- 
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Mountain  States  Analytical 


The  Quality  Solution 


James  M.  Montgomery  Engineers 
4525  South  Wasatch  Blvd.,  Suite  200 
Salt  Lake  City,  UT  84124 
Telephone:  (801)  272-1900 
Facsimile:  (801)  272-0403 


Sample  Number: 
Sample  Set: 

Date  Reported: 
Date  Received: 
Disposal  Date: 


0001527 
000297S 
10  DEC  1992 
25  NOV  1992 
8  JAN  1993 


» 


Attention:  Robert  Glascot 

Project:  HAFB  USTs 

Case  Number:  VOCs/BTEXN 
Purchase  Order:  2208.0585 


Customer  Number: 
Date  Sampled: 
Matrix: 

Containers: 


MW-40 
24  NOV  1992 
Water/Wastc  Water 
3 


» 


Analysis 

Volatile  Aromancs/Halocaibons 


1  Analysis  for  GC 


1  Analysis  for  Sample  Number  0001527 


Catalog 

Number  /  Method 

05515  epA  600  Series  601/ 

^2 

/ 


Dry  Reporting 
Result  •**»“** 

See  Attached 

Reviewed  and  approved  by 
Kenneth  Roberts,  B.S. 

GC  Group  Leader 
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.v'*v.\*A Mountain  States  Analytical 


The  Quality  Solution 


CLIENT:  J.M.  Montgomery  Engineers 

4525  S  Wasatch  tt200 
Salt  Lake  City,  UT  84124 


ATTN: 


Mr.  David  Fulton 


SAMPLE  ID; 


ANALYSIS : 


Trip  Blank 


LAB  NO; 

GROUP  NO: 

DATE  SAMPLED; 
TIME  SAMPLED: 
DATE  RECEIVED 
DATE  REPORTED 
DISPOSAL  DATE 
ANALYSIS  DATE 


34828 

8810 

10/01/92 

0 

10/02/92 

10/16/92 

11/15/92 

10/12/92 


Priority  Pollutants  by  GCMS  (Volatiles) 
EPA  Method  SW-846  8240 


COMPOUNDS 


FINAL 

RESULTS 


QUANTITATION 

LIMIT 


Chloromethane 

<10  ug/1 

10  ug/1 

Vinyl  Chlor..de 

<10  ug/1 

10  ug/1 

Bromomethane 

<10  ug/1 

10  ug/1 

Chloroethane 

<10  ug/1 

10  ug/1 

Trichlorof luoromethane 

<5  ug/1 

5  ug/1 

Acrolein 

<100  ug/1 

100  ug/1 

1 , 1 -Dichloroethene 

<5  ug/1 

5  ug/1 

Methylene  Chloride 

<5  ug/1 

5  ug/1 

Acrylonitrile 

<100  ug/1 

100  ug/1 

1, 1-Dichloroethane 

<5  ug/1 

5  ug/1 

1,2 -Dichloroethene  (total) 

<5  ug/1 

5  ug/1 

Chloroform 

<5  ug/1 

5  ug/1 

1,1, 1-Trichloroethane 

<5  ug/1 

5  ug/1 

Carbon  Tetrachloride 

<5  ug/1 

5  ug/1 

Benzene 

<5  ug/1 

5  uc/1 

1, 2 -Dichloroethane 

<5  ug/1 

5  ug/1 

Trichloroethene 

<5  ug/1 

5  ug/1 

1 , 2  - Dichloropropane 

<5  ug/1 

5  ug/1 

Bromodi chi orome thane 

<5  ug/1 

5  ug/1 

2-Chloroethylvinyl  ether 

<10  ug/1 

10  ug/1 

cis - 1 , 3 -Dichloropropene 

<5  ug/1 

5  ug/1 

Toluene 

<5  ug/1 

5  ug/1 

trans - 1 , 3 -Dichloropropene 

<5  ug/1 

5  ug/1 

1,1, 2 -Trichloroethane 

<5  ug/1 

5  ug/1 

Tetrachloroethene 

<5  ug/1 

5  ug/1 

Dibromochlorome thane 

<5  ug/1 

5  ug/1 

Chlorobenzene 

<5  ug/1 

5  ug/1 

Ethylbenze.ie 

<5  ug/1 

5  ug/1 

Xylenes  (Total) 

<5  ug/1 

5  ug/1 

Bromof orm 

<5  ug/1 

5  ug/1 

1,1,2, 2 -Tetrachloroethane 

<5  ug/1 

5  ug/1 

l^pectfully  submitted, 

lohn  G.  Hayes,  B.S. 
Supervisor,  GCMS  Group 


1645  West  2200  South.  Salt  Lake  City,  Utah  84119  (801)  973-0050  FAX  (801)  972-6278 
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RfUNOUBHtO  lY.  ^  OArt  /  HM*  StCtIVtO  lY.  KUNOUISHIO  lY;  DAH  /  IlMi  MCEIYED  lY: 

(SIGfjATUUE)  I  SIGNATURE)  SIGNATURE)  I  (SIGNATURE) 


October  28.  1993 


Engineering  Science 
Todd  Wiedemeier 
700  Broadway,  Suite  900 
Denver,  CO  80290 


» 


Dear  Todd: 

Enclosed  is  the  sample  identification  and  PID  results  for  the  Hill  AFB  project.  John 
ft  Wilson  suggested  that  I  send  you  a  copy.  I  look  forward  to  hearing  from  you  soon.  I 

Call  me  if  you  have  any  questions. 
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Hilf  AFB 

EPA  Soil  Sampling 

Sample  ID,  Depth,  and  PID  Reference 


EPA  Lab 
Sample  ID 

Depth  ft. 
top 

Depth  ft. 
Bottom 

Sample"^ 

thickness 

(Fchti 

PtD  jppm) 

No  Sample 

NS 

11.00 

12.00 

1.00 

6 

NS 

12.00 

13.00 

1.00 

18 

NS 

13.00 

14.00 

1.00 

0 

NS 

14.00 

15.00 

1.00 

4 

NS 

15.00 

16.00 

1.00 

0 

NS 

16.00 

17.00 

1.00 

4 

NS 

wmsm 

18.00 

1.00 

9 

NS 

HEEID 

18.75 

0.75 

1 

82-A  10 

18.75 

19.00 

0.25 

3 

82-A  15 

19.00 

19.25 

0.25 

4 

82-A  14 

19.25 

19.50 

NS 

82-A  13 

19.50 

19.75 

NS 

82-A  12 

19.75 

20.00 

0.25 

3 

82-A  11 

20.00 

20.25 

0.25 

6 

82-A  10 

20.25 

20.50 

0.25 

NS 

82-A  9 

20.50 

20.75 

0.25 

9 

82-A  8 

20.75 

21.00 

0.25 

3 

82-A  7 

21.00 

21.25 

0.25 

3 

82-A  6 

21.25 

21.50 

0.25 

3 

82-A  5 

21.50 

21.75 

0.25 

3 

82-A  4 

21.75 

22.00 

0.25 

3 

82-A  3 

22.00 

22.25 

0.25 

2 

82-A  2 

22.25 

22.50 

0.25 

2 

82-A  1 

22.50 

22.75 

0.25 

2 

82-A  25 

22.75 

23.00 

0.25 

>1000 

82-A  24 

23.00 

23.40 

0.40 

132 

82-A  23 

23.40 

23.80 

0.40 

56 

82-A  22 

23.80 

24.20 

0.40 

56 

82-A  21 

24.20 

24.60 

0.40 

35 

82-A  20 

24.60 

25.00 

0.40 

6 

82-A  19 

25.00 

25.40 

0.40 

2 

82-A  18 

25.40 

25.80 

0.40 

2 

82-A  17 

25.80 

26.20 

0.40 

2 

82-A  16 

26.20 

26.60 

0.40 

2 

82-A  15 

26.60 

27.00 

0.40 

2 

82-A  41 

27.00 

27.30 

0.30 

2 

82-A  40 

27.30 

27.60 

0.30 

1 

82-A  39 

27.60 

27.90 

0.30 

2 

82-A  38 

27.90 

28.20 

0.30 

1 

82-A  37 

28.20 

28.50 

0.30 

5 

82-A  36 

28.50 

28.80 

0.30 

8 

82-A  35 

28.80 

29.10 

0.30 

2 

82-A  34 

29.10 

29.40 

0.30 

5 

82-A  33 

29.40 

29.70 

0.30 

8 

82-A  32 

29.70 

30.00 

0.30 

4 

82-A  31 

30.00 

30.30 

0.30 

5 

82-A  30 

30.30 

30.60 

0.30 

6 

82-A  29 

30.60 

30.90 

0.30 

9 

82-A  28 

30.90 

31.20 

0.30 

5 
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Hill  AFB 

EPA  Soil  Sampling 

Sample  ID,  Depth,  and  PID  Reference 


EPA  Lab 
Sample  ID 

Depth  ft. 
T6p 

Depth  ft. 
Bottohi 

sample" ' 
Thickness 
(Feet) 

PID  (ppm) 
No  Sample 

82-A  27 

31.20 

31.50 

0.30 

5 

82-A  54 

31.50 

KIEID 

0.30 

2 

82-A  53 

31.80 

32.10 

0.30 

2 

82-A  52 

32.10 

32.40 

0.30 

5 

82-A  51 

■EEQ] 

32.70 

0.30 

8 

82-A  50 

32.70 

33.00 

0.30 

6 

82-A  49 

33.00 

33.30 

0.30 

8 

82-A  48 

33.30 

33.60 

0.30 

6 

82-A  47 

33.60 

33.90 

0.30 

4 

82-A  46 

33.90 

34.20 

0.30 

A 

9 

82-A  45 

34.20 

34.50 

0.30 

10 

82-A  44 

34.50 

34.80 

0.30 

8 

82-A  43 

34.80 

■ESQ 

0.30 

3 

82-A  42 

35.10 

35.40 

0.30 

3 

Hill  AFB 

EPA  Soil  Sampling 

Sample  ID,  Depth,  and  PID  Reference 


Depth 

Bottom 


1.00 


2.00 


82-C  NS 


82-C  NS 


82-C  12 


82-C  11 


82-C  10 


82-C  9 


82-C  8 


82-C  7 


82-C  6 


82-C  5 


82-C  4 


82-C  3 


82-C  NS 


82-C  NS 


82-C  NS 


82-C  NS 


82-C  NS 


82-C  NS 


82-C  26 


82-C  25 


82-C  24 


82-C  23 


82-C  22 


82-C  21 


82-C  20 


82-C  19 


82-C  18 


82-C  17 


82-C  16 


82-C  15 


82-C  14 


82-C  13 


14.40 


14.80 


15.10 


15.40 


15.70 


16.00 


16.30 


16.60 


16.90 


17.20 


17.50 


17.80 


18.10 


18.40 


18.70 


19.00 


19.30 


19.60 


19.90 


20.20 


20.50 


20.80 


21.10 


21.40 


21.55 


21.70 


NS 


22.00 


22.10 


NS 


22.30 


22.60 


8.00 


9.00 


10.00 


11.00 


12.00 


13.00 


13.60 


13.90 


14.10 


14.40 


14.80 


15.10 


15.40 


15.70 


16.00 


16.30 


16.60 


16.90 


17.20 


17.50 


17.80 


18.10 


13.40 


18.70 


19.00 


19.30 


19.60 


19.90 


20.20 


20.50 


20.80 


21.10 


21.40 


21.55 


21.70 


22.00 


NS 


22.10 


22.30 


NS 


22.60 


22.90 


Hill  AFB 

EPA  Soil  Sampling 

Sample  ID,  Depth,  and  PID  Reference 


EPA  Lab 
ISarnple  ID 

Depth  ft. 
Top 

Depth  ft 
Bottom 

Sample 

ThlckhesO 

(Feel) 

PID  (ppm) 
NO  Sample 

82-C  NS 

22.90 

23.20 

0.30 

NS 

82-C  NS 

23.20 

23.50 

0.30 

NS 

82-C  NS 

23.50 

23.80 

0.30 

NS 

1  82-C  NS 

23.80 

24.10 

0.30 

NS 

Hill  AFB 

EPA  Soil  Sampling 

Sample  ID,  Depth,  and  PID  Reference 
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Hill  AFB 

EPA  Soil  Sampling 

Sample  ID,  Depth,  and  PIO  Reference 


EPA  Lab 
Sample  lo 

Depth  ft. 
TOP 

Depth  ft. 
Bottom 

Sample 

Thickness 

(Feett 

PID  (ppm) 
No  Sample 

82-D  37 

28.80 

■ElE 

0.30 

41 

82-D  36 

■IBIQ 

29.40 

0.30 

42 

82-D  35 

mmm 

29.70 

0.30 

26 

29.70 

30.00 

0.30 

11 

82-D  33 

30.00 

30.30 

0.30 

33 

82-D  32 

30.60 

0.30 

20 

82-D  31 

30.60 

30.90 

0.30 

13 

|82-D  30 

30.90 

31.20 

0.30 

11 

31.20 

31.50 

0.30 

9 

I 82-D  28 

31.50 

31.80 

0.30 

4 

82-D  27 

1^^ 

32.10 

0.30 

1 

|82-D  26 

32.40 

0.30 

3 
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Hill  AFB 

EPA  Soil  Sampling 

Sample  ID,  Depth,  and  PID  Reference 


( 


I 


% 


0 


EPA  Lab 
Sample  ID 

Depth  ft. 
TOP 

Depth  it 
Bottorihi 

Sample 

Thickness 

IFeet) 

PID  (ppm) 
No  Sample 

82-E  NS 

oco 

0.30 

0.30 

182-E  11 

0.30 

0.60 

0.30 

3.0 

0.60 

0.90 

0.30 

1.0 

i  1  n ■ ■■ 

0.90 

1.20 

0.30 

1.0 

iSSSOH 

1.20 

1.50 

0.30 

1.0 

82-E  7 

1.50 

1.80 

0.30 

1.0 

82-E  6 

1.80 

2.10 

0.30 

1.0 

82-E  5 

2.10 

2.40 

0.30 

1.0 

82-E  4 

■■313 

2.70 

0.30 

1.0 

mmmi 

2.70 

3.00 

0.30 

1.0 

82-E  2 

3.00 

3.30 

0.30 

1.0 

82-E  1 

3.30 

3.50 

0.20 

1.0 

82-E  21 

3.50 

3.85 

0.35 

1.0 

3.85 

4.20 

0.35 

1.0 

82-E  19 

4.20 

4.55 

0.35 

1.0 

82-E  18 

4.55 

4.90 

0.35 

1.0 

82-E  17 

4.90 

5.25 

0.35 

1.0 

82-E  16 

5.25 

5.60 

0.35 

1.0 

82-E  15 

5.60 

5.95 

0.35 

1.0 

82-E  14 

5.95 

6.30 

0.35 

1.0 

82-E  13 

6.30 

6.65 

0.35 

1.0 

82-E  12 

6.65 

7.00 

0.35 

1.0 

82-E  32 

7.00 

7.31 

0.31 

1.0 

82-E  31 

7.31 

7.64 

0.33 

2.0 

82-E  30 

7.64 

7.95 

0.31 

3.0 

182-E  29 

7.95 

8.27 

0.32 

3.0 

8.27 

8.59 

0.32 

3.0 

||82-E  27 

8.59 

8.91 

0.32 

mmmm 

i82-E  26 

8.91 

9.55 

0.64 

1.0 

9.55 

9.86 

0.31 

1.5 

II82-E  24 

9.86 

10.18 

0.32 

1.0 

10.18 

10.50 

0.32 

1.0 
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Hill  AFB 

EPA  Soil  Sampling 

Sample  ID,  Depth,  and  PIO  Reference 


EPA  Lab 
Sample  ID 


82-1  NS 


82-1  NS 


82-1  NS 


82-1  NS 


82-1  NS 


82-1  NS 


82-1  NS 


82-1  NS 


82-1  NS 


82-1  NS 


82-1  NS 


82-1  NS 


82-1  NS 


82-1  NS 


82-1  14 


82-I  13 


82-1  12 


82-1  11 


82-1  10 


82-1  9 


82-1  8 


82-1  7 


82-1  6 


82-1  5 


82-1  4 


82-1  3 


82-1  2 


82-1  1 


82-1  27 


82-1  26 


82-1  25 


82-1  24 


82-1  23 


82-1  22 


82-1  21 


82-1  20 


82-1  19 


82-1  18 


82-1  17 


82-1  16 


82-1  15 


82-1  39 


82-1  38 


82-1  37 


82-1  36 


82-1  35 


82-1  34 


82-1  33 


82-1  32 


0.00 


1.00 


2.00 


3.00 


4.00 


5.00 


6.00 


7.00 


8.00 


9.00 


10.00 


11.00 


12.00 


13.00 


13.80 


14.00 


14.40 


14.80 


15.20 


15.56 


15.92 


16.28 


16.64 


17.00 


17.36 


17.72 


18.08 


18.44 


18.80 


19.12 


19.45 


19.77 


20.09 


20.42 


20.74 


21.06 


21.38 


21.71 


22.03 


22.35 


22.68 


23.00 


23.20 


23.40 


23.76 


24.12 


24.48 


24.84 


25.20 


Depii.  ft. 
Bottom 


1.00 


2.00 


3.00 


4.00 


5. 


6.00 


7.00 


8.00 


9.00 


10.00 


11.00 


12.00 


13.00 


13.80 


14.00 


14.40 


14.80 


15.20 


15.56 


15.92 


16.28 


16.64 


17.00 


17.36 


17.72 


18.08 


18.44 


18.80 


19.12 


19.45 


19.77 


20.09 


20.42 


20.74 


21.06 


21.38 


21.71 


licfimnia 


Thicknes 


13.0 


81.0 


257.0 


181.0 


137.0 


150.0 


143.0 


397.0 


301.0 


136.0 


176.0 


78.0 


87.0 


79.0 


95.0 


103.0 


298.0 


357.0 


293.0 


270.0 


255.0 


145.0 


330.0 


239.0 


74.0 


68.0 


311.0 


236.0 


Hill  AFB 

EPA  Soil  Sampling 

Sample  ID,  Depth,  and  PID  Reference 


Analytical  Results 


Laboratory  Suporvisor:  Richard  v; .  v/ad« 


960  West  LeVoy  Drive  /  Salt  Lake  City,  Utah  84123-2547  /  (801)  266-7700 
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ANALYTICAL  REPORT 


DATA^ 

CHEM 


I  -  p.i^iTOPi  C' 


r 

Form  ARF-AL 
Page  1  of  2 

Part  1  of  1 


Date  _ ■  -  -■  ■ — _ 

Agency  Identification  Number  S92-Q429-AB 
Account  No.  Q1Q18 _ 


James  M.  Montgomery  Consulting  Engineers 
4525  Uasatch  Blvd,  Suite  200 
Salt  Lake  City,  UT  84124 
Attention:  Bob  Glascott 


FAX  f80n  272-0410 
Telephone  fSOn  272-1900 


Sampling  Collection  and  Shipment 

Sampling  Site  HAFB _ Date  of  Collection  June  18.  1Q92 

Date  Samples  Received  at  Laboratory  June  IQ.  199? _ 

Analysis 

Method  of  Analysis  DCL-TPHD _ 

Date(s)  of  Analysis  June  27.  1992 _ 


Analytical  Results 


1 

p 

> 

Fiald 

Saapla 

Nunbar 

1 

Laboratory 

Nuabar 

Sampla 

Typa 

a 

9 

k. 

*j 

a 

•“) 

t  ^ 

=  N 

Cu 

■ 

Ht/l 1-1 1 . 5 ' 

CL  2-119 

SOIL 

0 . 1 1  1  !  1  i  ! 

Limit  of  Oataction 

0.01 

! 

:  1 

:  1  i 

1 

i 

1 

■■ 

i 

1 

i 

1 

i 

1 

1 

! 

! 

1 

] 

till 

$•«  commtnc  on  I«st  pag*. 
::D  Paramatar  not  datactad. 
Paramatar  not  raquastad. 


**  Saa  ccnmant  cn  last  paoa. 

(  )  Paramatar  batwaan  LOD  and  LOQ . 


Analf^  t CTii.-r  *nc«  E  .  1  •  i’ 


R»vi*w»r 


Laboratory  Supervisor: 

960  West  LeVoy  Drive  /  Salt  Lake  City,  Utah  84123-2547  /  (801)  266-7700 

^  C  ri  T*  r>  »-i  n 


DATA^ 

CHEM 

I  *BOR*TOI)I  Ef 


ANALYTICAL  REPORT 


Form  ARF-AL 
Page  1  of 

Part  1  of 


Date  _ 

Agency  Identification  Number  S92-Q51 
Account  No.  03018 _ 


James  M.  Montgomery  Consulting  Engineers 
4525  Wasatch  Blvd,  Suite  200 
Salt  Lake  City,  UT  84124 
Attention:  Bob  Glascott 


Sampling  Collection  and  Shipment 
Sampling  Site  HAFB 


FAX  raon  : 
Telephone  <^8011  ' 


Date  of  Collection  June  29,  1 


Date  Samples  Received  at  Laboratory. 


Analysis 


Method  of  Analysis  E 
Date(s)  of  Analysis, 
Analytical  Results 


riald 

Saapl* 

Nuabar 


2Hr/17'- 


7Hr/17'- 


Llait  of  Dataction 


LaboratoT/  ISaapla 
ITuabar 


a 

e 

a 

N 

e 

a 

a 

CD 

e 

a 

aH 

H  U* 

>.0* 

CN 

a  o« 

M  0* 

fi  % 

UJ  ^ 

EL  2«5S 

SOIL 

EL  28S9 

SOIL 

Saa  commant  on  last  pmga . 
HD  paramatar  not  datactad. 

NR  Paramatar  not  raquastad. 


**  Saa  commant  on  last  paga. 

I  I  Paramatar  batwaan  LOD  and  LOQ . 


Analyst:  Arth/r^.  Clarfca 


-.:i,  .  '^'1/  Raviawat:  ^  ,  . 

Laboratory  Suporviaor:  Bichard  w.  Wada 

960  West  LeVoy  Drive  /  Salt  Lake  City,  Utah  84123-2547  /  (801)  266-7700 


>  DATA^ 
CHEM 

lAaORATORI  ES 


ANALYTICAL  REPORT 


Form  ARF-AL 
Page  1  of 

Part  1  of 


Date  _ 

Agency  Identification  Number  S92=fl51 
Account  No.  Q3Q1R _ _ 


James  M.  Montgomery  Consulting  Engineers 
4S2S  Wasatch  Blvd,  Suite  200 
Salt  Uke  City,  UT  8A124 
I  Attention:  Bob  Glascott 


Sampling  Collection  and  Shipment 
Sampling  Site  HAFB 


FAX  <801)  ; 
Telephone  ^8011  ; 


Date  of  Collection 


Analysis 


Date  Samples  Received  at  Laboratory. 


Method  of  Analysis 


Date(s)  of  Analysis. 


Analytical  Results 


2HP/17'-I7.5 EL  2IS« 


7Hr/17'-17.5 EL  2859 


*  S««  co«»«nt  on  last  psgo. 

ND  Paranstor  not  datactod. 

NR  Paranatar  not  raquaatad. 


So#  coanant  on  last  pa9a* 

(  )  Paraaatar  batvaan  LOD  and  LOQ. 


Aaalyat:^awranca  E.  Mi 


Laboratory  Suporviaor: 

960  west  LeVoy  Drive  /  Salt  Lake  City,  Utah  84123-2547  /  (801)  266-7700 

A  Sorenson  Company 
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^  DATA^ 
CHEM 
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Form  ARF-AL 
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Date  _  ■ 

Agency  Identification  Number; 
Account  No.  01Q18 _ 


James  M.  Montgo  ,  Consulting  Engineers 
4525  Wasatch  Blvd,  Suite  200 


Salt  Lake  City,  UT  84124 
Attention:  Bob  Glascott 


Sampling  Collection  and  Shipment 
Sampling  Site  HAFB 


FAX 

Telephone 


Date  of  Collection 


Date  Samples  Received  at  Laboratory. 


Analysis 


Method  of  Analysis  DCL-TPHl 
Date(s)  of  Analysis  J[unfi_’' 
Analytical  Results 


Field 

Staple 

Nuaber 


Laboratory 

Nuaber 

Staple 

Type 

CL  2415 

SOIL 

CL  2416 

SOIL 

Liait  of  Detection 


See  comment  on  lest  peoe. 
;)0  Ferameter  not  detected. 
riR  Parameter  not  requested. 


'liL  ^1992 


**  commvnt  cn  last 

(  )  Paramatar  b«tv««n  LOD  and/^OQ. 


Ana lyst  C.  Millar 


-*■  ''  ‘  O  it  /  r"r  *  '  Laboratory  Suporvisor: 

960  West  LeVoy  Drive  /'Salt  Lake  City,  Utah  84123-2547  /  (801)  266-7700 


DATA^ 

CHEM 


I  *BUI>*IUI!i  E  - 


■ 

% 

ANALYTICAL 

REPORT  Form  ARF-AL 

m 

Page  1  of  2 

Part  1  of  1 
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Date 

Agency  Identification  Number  ■Sq?-f)477-Rr 
Account  No.  Q3Q18 _ _ 


James  M.  Montgomery  Consulting  Engineers 
4525  Wasatch  Blvd,  Suite  200 
Salt  Lake  City,  UT  84124 
Attention:  Bob  Glascott 


> 


FAX  rSOn  272-0430 
Telephone  (SOn  272-1900 


Sampling  Collection  and  Shipment 

Sampling  Site  HAFB _  Date  of  Collection  June  17,  1992 


Date  Samples  Received  at  Laboratory  June  18,  199? 

Analysis 

Method  of  Analysis  802QMQD _ 

Date(s)  of  Analysis  June  18.  1992 _ 


Analytical  Results 


field 
Sample 
Numbe  r 

Laboratory 

number 

Sample 

Type 

a 

c 

a 

«  o 
e  N. 

a  o 

CO  3 

a 

c 

a 

N 

e 

a 

a 

•■4 

>0 

JS  \ 

(el  3 

a 

e 

a 

3  O 
—  X 
o  o 

H  3 

a 

c 

ao 

>*o 

a 

e 

a 

a 

£ 

a\ 
a  o 

S  3 

Hr/15 . 5 • -16 ’ 

EL  2115 

SOIL 

2 . 0 

0  .  26 

0  .  XI 

2 . 8 

1 . 1 

taOBDQ 

EL  2116 

SOIL 

.  009 

NO* 

NO* 

ND* 

.05 

*  Limit  of  Dataction 

.005. 

.  005  . 

o 

o 

.01 

.01 

■ 

i 

■ 

comment  on  i*st  pa9«. 
I}D  raramotvr  not  dttactad. 

NR  Paramatar  not  roquastad. 


**  Saa  comnant  on  last  paga. 
(  )  Paramatar  batwaan  LOD  and 


Ravia«f«r : 


Laboratory  Suporvisor:  Richard  W.  Wada 

960  west  LeVoy  Drive  /  Salt  Lake  City,  Utah  84123-2547  /  (801)  266-7700 
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» 
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•  • 


DATA^ 

CHEM 

l*eOIIATORI  E‘ 


Agency  Identification  Number  S92-0453-BB 
Account  No.  Q3018 _ 


% 


ANALYTICAL  REPORT 

Form  ARF-AL 

Page  1  of  2 

Part  1  of  1 
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% 

I 

Oarp 

7-  _ 

James  M.  Montgomery  Consulting  Engineers 
4525  Wasatch  Blvd,  Suite  200 
Salt  Lake  City,  UT  84124 
Attention:  Bob  Glascott 


FAX  (8Qn  272-0430 
Telephone  rROn  277-1900 


Sampling  Collection  and  Shipment 
Sampling  Site  HAFB _ 


Date  of  Collection  July  01.  1992 


Date  Samples  Received  at  Laboratory  July  02.  1992 


Analysis 


Method  of  Analysis  R020MQD 


Oate(s)  of  Analysis  July.  Of),  1992 
Analytical  Results 


ri*ld 

Saapt* 

Nuabar 


Laboratory- 
■^J  Kuabat  ■■  ■ 


Typ«‘ 


c 

• 

NO 

e  N 

•  o 

a  3 


>o 

4J  C 
U  3 


e 

• 

3  O 
N 
O  O 
3 


• 

e 

•  o 

X3 


40 

Z3 


i.\ 


Hr/i9.5'-60'  EL  257i 


SOIL 


NO* 


NO* 


NO* 


NO* 


NO* 


*  Llalt  of  Oatactlon 


.003. 


.003 


.003 


.01 


.01 


Sao  commant  on  last  pags. 
NO  Paraaatar  not  datactad. 

NR  Pa  r  a  mater  ..<>0.1  raquastad. 

*•  >  ' '-  /  r"  -» 

czu 


**  S««  cofiiii«nt  on  last  pa9a. 

(  )  Parawotor  botwoon  LOD  and  LPQ* 


^  0  1992 


aiy.tz^^r^TT'  c'li  t>a 


Raviawor 


GC^Pcy 


Laboratory  suparviaor:  Richard  w.  Wada 

960  West  LeVoy  Drive  /  Salt  Lake  City,  Utah  84123-2547  /  (801)  266-7700 


DATA^ 

CHEM 

lABORATORI 


ANALYTICAL  REPORT 


Form  ARF-AL 
Page  1 
Part  1 


f 
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f 

1 

/nyc,. 


Date  _ _ 

Agency  Identification  Number  S22=Q45 
Account  No.  O'^OIB _ 


James  M.  Montgomery  Consulting  Engineers 
4525  Wasatch  Blvd,  Suite  200 
Salt  Lake  City,  UT  84124 
Attention:  Bob  Glascott 


Sampling  Collection  and  Shipment 
Sampling  Site  HAFB 


FAX  f8Ql)  : 
Telephone  (801’)  : 


Date  of  Collection  July  01 ,  1 


Date  Samples  Received  at  Laboratory. 


Analysis 


Method  of  Analysis  D 
Date(s)  of  Analysis 
Analytical  Results 


■ 

ri*ld 

Sampi* 

Nuabar 

Laboratory 

Nuabar 

Saapla 

Typa 

Hr/59. 5'-66' 

EL  2578 

SOIL 

*  Llalt  ot  Datactlen 

f 


SOIL  ANALYTICAL  RESULTS 


Well 

Number 

Sample 

Interval 

fftbcs^ 

Benzene 

fue/Kel 

Toluene 

fue/Kel 

Ethyl 

Benzene 

fue/Ke^ 

Xylene 

fuEACe> 

TPH 

ime/kel 

MW-1  '' 

16-17 

150 

129 

57 

318 

<10.0 

MW-l 

18-19 

564 

145 

341 

2249 

983 

SB870A-02' 

15-16 

43.2 

5U 

52.2 

457_3 

232 

SB870A-02^ 

17-18 

13 

602 

57.7 

509 

37 

SB870A-03 

11-12 

9400 

115000 

66700 

634000 

2790 

SB870A-03 ' 

19-20 

338 

595 

138 

1143 

<10.0 

SB870A-03*' 

29-30 

22200 

187000 

83100 

744000 

15100 

MW-5 

15J-16 

2000 

110 

260 

2800 

20 

MW-6 

21-213 

9 

<5 

<5 

<5 

<10.0 

MW-8 

11-113 

<5 

31 

120 

920 

110 

MW-9 

17-173 

100 

100 

180 

5400 

360 

MW-1A‘* 

17-173 

10000 

23000 

16000 

74000 

1500 

MW-IA** 

593-60 

<5 

<5 

<5 

<10 

<10 

*  Duplicate  of  19'— 20’ 

•*  Well  Abandoned 

ug/kg  -  Micrograms/kilogram 
mg/kg  -  Milligrams/kilogram 
ft  bgs  -  feet  below  ground  surface 

b;todd 


; 


Client 

Proj. 

By  Date 

Chkd. 

Revision, 


GEOTECHNICAL  RESULTS 

1- 


Well 

Number 

Sample 

Interval 

(ftbfis) 

Moisture  % 

use 

Classification 

/ 

Atterburg 

Limits 

Permeability 

fem/s) 

MW-1 

253-26 

23.9 

CL 

Liquid  Limit=28 
Pliutic  Index=7 

1.29x10"' 

SB-3 

153-16 

NA 

NA 

NA 

231 X 10"' 

MW-5 

31-313 

29.1 

CL 

Liquid  Limit=32 
Plastic  Indexs  10 

1.78  X 10"^ 

MW-6 

303-31 

23.9 

ML 

Non- plastic 

2.03  X  10"  * 

NA  —  Not  analyzed 
b:TODDl 


Client  -  li-.d  A 

Proj.  No.  3S/ 

By  T'-ti, 

Chkd.  jt^lvW/^Date 
Revision _ : 


Table  1.  Quantitation  Report  for  SR#  SF-0-35. 

Concentration  -  ppb 


( 


TABLE  2 


( 


GROUND  WATER  SAMPLING  ANALYSES 


Location 

Concentration,  ppm  (mg/1) 

Benzene 

Toluene 

E-Benzene 

PCE  * 

TP-01 

0.741 

2.273 

1.027 

0.425 

TP-02 

5.203 

7.578 

0.740 

4.177 

3.809 

TP-03 

2.701 

3.112 

0.322 

1.655 

2.447 

TP-04 

TP-05 

TP-06 

TP-07 

26.092 

21.919 

0.753 

3.906 

2.204 

TP-08 

TP-09 

0.992 

2.128 

0.173 

0.301 

1.269 

TP-10 

1.928 

3.214 

3.830 

3.618 

TP-11 

TP-12 

1.163 

0.565 

0.062 

0.265 

0.636 

TP- 13 

0.069 

0.062 

TP-14 

1.440 

0.392 

0.338 

1.378 

TP-15 

Tl-16 

TP-17 

0.014 

0.057 

TP-18 

TP-19 

0.646 

0.036 

0.149 

0.125 

TP-20 

0.124 

2.699 

0.504 

0.303 

=  <  0.005  *  Tetrachloroethylene 


"SRA  TECHNOLCGIcS  --OUrHV/EST. 


TABLE  2  (CONTIKUEEf 


GROUND  WATER  SAMPLING  ANALYSES 


TP-21 


TP- 2  2 


TP- 2  3 


TP-2  4 


TP- 2  5 


TP- 2  6 


TP-27 


Concentration,  ppm  (mg/1) 


Toluene  E-Benzene  Comb.  Xyl 


0.520 


=  <  0.005 


0.085 


0.173 


0.795 


Tetrachloroethylene 


T=RRA  TcCHNOLCGlES  -iOUTV’WEST.  INC. 


I®  (& 


TABLE  2  (CONTINUED)  ( 


GROUND  WATER  SAMPLING  ANALYSES 


Location 

Concentration,  ppm  (mg/1) 

Benzene 

Toluene 

E-Benzene 

Comb .  Xyl . 

PCE  * 

SGS-01 

0.161 

12.645 

0.046 

0.295 

GWS-01 

0.195 

0.946 

0.072 

0.089 

GWS-02 

MW-03 

12.179 

6.728 

7.669 

2.722 

MW-07 

=  <  0.005  *  Tetrachloroethylene 


:“9A  TCCHMOLOGIcS  -SOUTHWEST.  INC. 


TABLES 


GROUNDWATER  ANALYTICAL  RESULTS 


Analyte 

MW870A-01 

MW^70 

(Duplicate) 

CPT-42 

CPT-43 

BTEX  (m«/L) 

Benzene 

306 

222 

<1.0 

<1.0 

Toluene 

690 

660 

<1.0 

<1.0 

Ethylbenzene 

132 

102 

<1.0 

<1.0 

Xylenes 

2^ 

2;i96 

<1.0 

<1.0 

TPH  (mg/L) 

11.9 

7.5 

<1.0 

<1.0 

^g/L  Micrograms/liter 
mg/L  Milligrams/liter 
Not  analyzed 


Water  samples  were  analyzed  according  to  EPA  SW-846  Methods  8020/602  and  8015 
Modified. 
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■H  Se^XC4 

Q  i  -  O  -  O  0  -  ^  -.* 


Bromoform  <2.0  <20.0  <2.0  <2.0  <2.0  <2.0 

m.p-Xylene  4.9  309  lOn  30.2  12.2  294 

u-Xylcne/Styrene*  1.3  103  36.4  9.4  3.4  93.7 
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tables 

GROUNDWATER  ANALYTICAL  RESULTS 


Axudyte 

Volatiles  *  Organic  Compounds 

CPT-7 

(pg/L) 

SGS-1 

(pg/L) 

1,1,2-Tri  nloroethane  (1,1, 2-T) 

<500 

<5 

1,1-Dichloroethylene  (1,1DCE) 

<500 

<5 

1,  l-Oichloroethane 

<500 

<5 

1,2-DichIorobenzene 

<500 

<5 

1,2-Dichloroethane 

<500 

<5 

1,2-OichIoropropane 

<500 

<5 

1,3-Dichlorobenzene 

<500 

<5 

1,4-Dichlorobenzene  (p-OCB) 

<500 

<5 

2-Butanone  (MEK) 

<10,000 

<100 

2-Chloroethylvinylether 

<1,000 

<10 

2-Hexanone 

<10,000 

<100 

4-Methyl-2-Pentanone  (MIBK) 

<1,000 

<10 

Acetone 

<1,000 

<100 

Acrolein 

<1,000 

<10 

Acrylonitrile 

<500 

<10 

Benzene 

<500 

7.7 

cis-  1,2-Dichloroethene 

<500 

<5 

Chlorobenzene 

<500 

<5 

cis-  1,3-Dichloropropene 

<500 

<5 

Bromoform 

<500 

<5 

Chloroform  (Trichloromethane) 

<500 

<5 

(Nloroethane 

<1,000 

<10 

Carbon  Disulfide 

<500 

<5 

Carbon  Tetrachloride 

<500 

<5 

Dibromochloromethane 

<500 

<5 

Dichlorobromomethane 

<500 

<5 

Ethyl  benzene 

LSOO 

5.5 

Methyl  Bromide 

<1,000 

<10 

Methyl  Chloride 

<1,000 

<10 

Methylene  Chloride 

<3,000 

<30 

% 
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A.' 


» 


I 


I 


I 


» 


» 


( 


TABLES 


r 


\ 


GROUNDWATER  ANALYTICAL  RESULTS 
(CONTINUED) 


Analyte 

Volatiles  •  Organic  Compounds 

CPT-7 

iStg/L) 

SGS-1 

(pg/L) 

m,p-Xylenes 

4,600 

8.8 

o-Xylene 

L900 

19 

1, 1,2,2-Tetrachloroethane 

<500 

<5 

Tetrachloroethylene  (PCE) 

<500 

IB 

Styrene 

<500 

<5 

trans*  1 ,2>DichIoroethen  e 

<500 

<5 

1 , 1, 1-Trichloroe  thane 

<500 

<5 

Trichloroethylene  (TCE) 

<500 

<5 

Triehlorofluoromethane 

<1,000 

<10 

trans*l,3-Dichloropropene 

<500 

<5 

Tetrahydrofuran 

<10,000 

<100 

Toluene 

<500 

<5 

Vinyl  Chloride  (VC) 

<L000 

<10 

Vinyl  Acetate 

<10,000 

<100 

4g/L  Micrograms/liter 

All  samples  were  analyzed  according  to  EPA  SW-$46  Method  8240. 
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% 


» 


» 


» 


i 


TABLES 


GROUNDWATER  ANALYTICAL  RESULTS 


MW.S7  BUad 


Anjdyta 

VoUtila  Organic  Componnda  (TCL) 

MW.g 

(pg/L) 

MW-7 

(pg(L) 

DupofMW.' 

(pg(L) 

Chloromathana 

<50 

<10 

<10 

Vinyl  Chloride 

<50 

<10 

<10 

Bromomethane 

<50 

<10 

<10 

Chloroethane 

<50 

<10 

<10 

1, 1'Dichloroethene 

<25 

<5 

<5 

Acetone 

<100 

<20 

<20 

Carbon  Diaulfide 

<25 

<5 

<5 

Methylene  Chloride 

<3S 

<5 

<5 

1 .  l-Dichloroe  thane 

<25 

<5 

<5 

Vinyl  Acetate 

<25 

<5 

<5 

2>Butanone 

<100 

<20 

<20 

1,2-Dichloroethene  (total) 

<25 

<5 

<5 

Chloroform 

<25 

<5 

<5 

1,1,1'Trichloroethane 

<25 

<5 

<5 

Carbon  Tetrachloride 

<25 

<5 

<5 

Benzene 

<25 

<5 

<5 

l,2*Dichloroethane 

<25 

<5 

<5 

Trichloroethene 

<25 

<5 

<5 

1,2-Dichloropropane 

<25 

<5 

<5 

Bromodichloromethane 

<25 

<5 

<5 

cis-  l,3*I}ichloropropene 

<25 

<5 

<5 

4-Methyl-2-PenCanone 

<25 

<10 

<10 

Toluene 

<25 

<5 

<5 

trans*  l,3>Dichloropropene 

<25 

<5 

<5 

1, 1.2-Triehloroethane 

<25 

<5 

<5 

Tetrachloroethene 

<25 

<5 

<5 

2-Hezanone 

<50 

<10 

<10 

Dibromochloromethane 

<25 

<5 

<5 

Chlorobenzene 

<25 

<5 

<5 

Ethybenzene 

<25 

<5 

<5 

Xylenes  (total) 

<25 

<5 

<5 

Styrene 

<25 

<5 

<5 

Broffloform 

<25 

<5 

<5 

1,  l,2.2>Tetrachloroethane 

<25 

<5 

<5 

Micrograms/liter 

WaMr  samptM  were  analyzed  according  to  EPA  CLP. 


TABLES 


GROUNDWATER  ANALYTICAL  RESULTS 


MW-27  BUnd 

Analyte  MW-6  MW-7  DupofMW*7 

Semi- Volatiles  (TCL)  (pg/L)  (pg/L)  (pg/L) 


N-Nitrosodimethylamine 

<20 

<20 

<20 

Phenol 

<20 

<20 

<20 

Bis  (2-chIoroethyI)  ether 

<20 

<20 

<20 

2-Chlorophenol 

<20 

<20 

<20 

1,3-Dichlorobenzene 

<20 

<20 

<20 

1,4-DichIorobenzene 

<20 

<20 

<20 

Benzyl  Alcohol 

<40 

<40 

<40 

1,2-DichIorobenzene 

<20 

<20 

<20 

2-Methylphenol 

<20 

<20 

<20 

Bis  (2-chloroisopropyI)  ether 

<20 

<20 

<20 

4-MethylphenoI 

<20 

<20 

<20 

3-  or  4-Methylphenol 

<20 

<20 

<20 

Hexachloroethane 

<20 

<20 

<20 

n-Nitrosodi-n-propylamine 

<20 

<20 

<20 

Nitrobenzene 

<20 

<20 

<20 

Isophorone 

<20 

<20 

<20 

2,4-DiniethyIphenol 

<20 

<20 

<20 

2-Nitrophenol 

<20 

<20 

<20 

Benzoic  Acid 

<100 

<100 

<100 

Bis  (2-chloroethoxy)  methane 

<20 

<20 

<20 

2,4-Dichlorophenol 

<20 

<20 

<20 

1,2,4-Trichlorobenzene 

<20 

<20 

<20 

Naphthalene 

<20 

<20 

<20 

4-Chloroaniline 

<40 

<40 

<40 

Hexachlorobutadiene 

<20 

<20 

<20 

4-Chloro-3-Methylphenol 

<20 

<20 

<20 

2-Methylnaphthalene 

<20 

<20 

<20 

Hexachlorocyclopentadiene 

<20 

<20 

<20 

2,4,6-Trichlorophenol 

<20 

<20 

<20 

2,4,5-Trichlorophenol 

<20 

<20 

<20 

2-Chloronaphthalene 

<20 

<20 

<20 

2-NitroaniIine 

<100 

<100 

<100 

2,6-Dinitro  toluene 

<20 

<20 

<20 

Acenaphthylene 

<20 

<20 

<20 

3-Nitroaniline 

<100 

<100 

<100 

2,4-Dinitrophenol 

<100 

<100 

<100 

Acenaphthene 

<20 

<20 

<20 

4-Nitrophenol 

<100 

<100 

<100 

2,4-Dinitro  toluene 

<20 

<20 

<20 

Dibenzofuran 

<20 

<20 

<20 

Diethylphthalate 

<20 

<20 

<20 

4-Chlorophenyl  phenyl  ether 

<20 

<20 

<20 

Fluorene 

<20 

<20 

<20 

TABLES 


GROUNDWATER  ANALYTICAL  RESULTS 
(CONTINUED) 


Analyte 

Semi-Volatiles  (TCL) 

MW-6 

(pg/L) 

MW.7 

(pg/L) 

MW-27  blind 
dup.of  MW-? 
(pgfL) 

4-NitroaniIine 

<40 

<40 

<40 

4,6-Oinitro-2-methyIphenoI 

<100 

<100 

<100 

n-Nitrosodiphenylamine 

<20 

<20 

<20 

4-BromophenyI  phenyl  ether 

<20 

<20 

<20 

Hexachlorobenzene 

<20 

<20 

<20 

Pentachlorophenol 

<100 

<100 

<100 

Phenanthrene 

<20 

<20 

<20 

Anthracene 

<20 

<20 

<20 

Carbazole 

<20 

<20 

<20 

Di-n-butylphthalate 

<20 

<20 

<20 

Fluoranthene 

<20 

<20 

<20 

Pyrene 

<20 

<20 

<20 

Butylbenzylphthalate 

<20 

<20 

<20 

Bis  (2-ethylhexyi)  phthalate 

<20 

<20 

<20 

3,3'-Dichlorobenzidine 

<40 

<40 

<40 

Benzo  (a)  anthracene 

<20 

<20 

<20 

Chrysene 

<20 

<20 

<20 

Di-n-octyl  phthalate 

<20 

<20 

<20 

Benzo  (b)  fluoranthene 

<20 

<20 

<20 

Benzo  (Ic)  fluoranthene 

<20 

<20 

<20 

Benzo  (a)  pyrene 

<20 

<20 

<20 

Indeno  (l^,3-c,d)  pyrene 

<20 

<20 

<20 

Dibenz  (a.h)  anthracene 

<20 

<20 

<20 

Benzo  (g,h,i)  perylene 

<20 

<20 

<20 

Ug/L  Micrograms/Iiter 

Water  samples  were  analyzed  according  to  EPA  CLP. 


TABLES 


GROUNDWATER  ANALYTICAL  RESULTS 


Analyte 

Pesticides  and  PCBs  (TCL) 

MW-6 

(pg/L) 

MW-7 

(pg/L) 

MW-27BUnd 

DupofMW-7 

(pg/L) 

Alpha  BHC 

<0.10 

<0.10 

<0.10 

BetaBHC 

<0.10 

<0.10 

<0.10 

Delta  BHC 

<0.10 

<0.10 

<0.10 

Gamma  BHC  •  Lindane 

<0.10 

<0.10 

<0.10 

Heptachlor 

<0.10 

<0.10 

<0.10 

Aldrin 

<0.10 

<0.10 

<0.10 

Heptachlor  Epoxide 

<0.10 

<0.10 

<0.10 

Endosulfan  I 

<0.10 

<0.10 

<0.10 

Dieldrin 

<0.10 

<0.10 

<0.10 

p,p'-DDE 

<0.10 

<0.10 

<0.10 

Endrin 

<0.10 

<0.10 

<0.10 

Endosulfan  II 

<0.10 

<0.10 

<0.10 

p,p'-DDD 

<0.10 

<0.10 

<0.10 

Endosulfan  Sulfate 

<0.10 

<0.10 

<0.10 

p,p-DDT 

<0.10 

<0.10 

<0.10 

Endrin  ketone 

<0.10 

<0.10 

<0.10 

alpha-Chlordane 

<0.10 

<0.10 

<0.10 

gamma-Chlordane 

<0.10 

<0.10 

<0.10 

Methoxychlor 

<0.50 

<0.50 

<0.50 

Toxaphene 

<1.0 

<1.0 

<1.0 

Aroclor-1016 

<1.0 

<1.0 

<1.0 

Aroclor-1221 

<1.0 

<1.0 

<1.0 

Aroclor- 1232 

<1.0 

<1.0 

<1.0 

Aroclor-1242 

<1.0 

<1.0 

<1.0 

Aroclor- 1248 

<1.0 

<1.0 

<1.0 

Aroclor- 1254 

<1.0 

<1.0 

<1.0 

Aroclor- 1260 

<1.0 

<1.0 

<1.0 

M.g/L  Micrograms/Iiter 

Water  samples  were  analyzed  according  to  EPA  SW-846  Method  8081 
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TABLES 

GROUNDWATER  ANALYTICAL  RESULTS 

/ 

MW.27  Blind 

MW-6 

MW-7 

OupofMW-7 

oalyte  •  Metals  (TCL) 

(mg/L) 

(mg/L) 

(mg/L) 

iminum 

1.43 

33.6 

26.1 

timony 

<0.25 

<0.25 

<0.25 

senie 

<0.010 

<0.010 

<0.010  ; 

rium 

0.71 

OiZO 

0.19  1 

ryllium 

<0.005 

<0.005 

<0.005  1 

dmium 

<0.005 

<0.005 

<0.005 

Icium 

4.2 

267 

225  * 

romium 

<0.05 

0.13 

0.07 

>alt 

<0.05 

0.05 

0.05 

>per 

0.02 

0.07 

0.05 

• 

L43 

75.4 

67.8  ! 

id 

<0.05 

<0.04 

<0.04 

gnesium 

84 

55 

45 

nganese 

1.62 

1.36 

L13  1 

rcury 

<0.0005 

<0.005 

<0.005 

;kel 

<0.04 

0.05 

0.05 

assiura 

3.95 

0.509 

0.513 

enium 

0.008 

<0.005 

<0.005  j 

/er 

<0.01 

<0.01 

<0.01  ! 

[ium 

703 

456 

455  ! 

illium 

<0.1 

<0.002 

<0.002 

ladium 

0.07 

0.25 

0.15 

c 

0.06 

0.29 

0.23 

inide 

<0.005 

<0.005 

<0.005 

'L  Milligrams/liter 

*er  samples  were  analyzed  according  to  EPA  CLP. 
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Soil  Boring  and  Sample  BepUi 


TABLE 4 


GEOTECHNICAL  RESULTS 


Sample  ID  and  Sample  Depth 


Geotedmical 

Chazacteristic 

MW-1 

(25.5'-26') 

SB^ 

MW-S 

(31’-31.5’) 

MW-6 

(30J’-31') 

Moisture  (%) 

23.9 

NA 

29.1 

23.9 

use  Classification 

CL 

NA 

CL 

ML 

Atterburg  Limits 

Liquid  Limit=28 
Plastic  Index=7 

NA 

Liquid  Limit=32 
Plastic  Index::  10 

Non-plastic 

Permeability  (cm/s) 

1.29  X  10*7 

2.31  X  KT^ 

1.78  X  10-7 

2.03  X  10^ 

NA  Not  analyzed 


_ Field  Data  Hill  Air  Force  base,  Utah _ 

Sample  Date  pH  Cond  Temp  °C  Redox  Total  cl  mg/1  Ferrous 

Aik  Iron 


71-39CPT-Geo  8-5-93  8.3  1321  24  207  451  100 

Depth  2 


_ _  Field  Data  Hill  Air  Forcr  Base,  tTtah,  Phase  2 _ _ 

Saar^le  Date  pH  ConD  Well  Redox  Total  Cl  Ferrous  D.O.  Depth 

Temp  mill-  Alka-  mg/1  Iron.  mg/l  to 
®C  volts  Unity  tng/1  Water 
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Ogden  Air  Logistics  Center  Project  No.:  2208.0682 

Environmental  Management  Directorate 

OO-ALC/EMR,  Building  5 

7274  Wardleigh  Road 

Hill  Air  Force  Base,  Utah  84056 

ATTN:  Mr.  Andrew  Gemperline 

Technical  Project  Manager 

PROJECT:  December  1993/January  1994 

Quarterly  Ground-Water  Sampling  Letter 

Report  Contract  No.  F42650-92-D-0005,  Delivery  Order  5019 

Dear  Andrew: 

The  purpose  of  this  letter  report  is  to  briefly  summarize  the  recent  quarterly  ground-water 
sampling  event.  ITiis  work  involved  sampling  1 1  monitoring  wells  and  collecting  two 
blind  duplicate  samples;  see  Figure  1  for  the  location  of  wells  located  at  Site  870  (MW-1, 
MW-2.  MW-3,  MW-4,  MW-5,  MW-6,  MW-7,  MW-8,  MW-9,  MW- 13,  and  MW- 14). 

The  sampling  was  initially  conducted  over  the  period  of  December  1 6  to  2 1 , 1 993, 
however,  due  to  unforeseen  sampling  and  laboratory  mistakes  7  of  the  1 1  monitoring 
wells  needed  to  be  resampled  for  benzene,  toluene,  ethylbenzene,  xylenes,  and  naphthalene 
(BTEXN).  The  seven  wells  (MW- 1,  MW-2,  MW-3,  MW-4,  MW-5,  MW-6.  and  MW-8) 
were  then  resampled  over  the  period  of  January  27  and  28,  1994.  Monitoring  wells 
MW- 10  and  MW- 1 1  were  sampled  in  October  1993  as  part  of  the  Natural  Attenuation 
Study.  All  ground-water  sampling  was  conducted  according  to  the  methods  outlined  in 
the  Draft  Final  Treatability  Study  Work  Plan  (Montgomery,  1993). 

The  analytical  data  from  this  and  previous  sampling  events  are  summarized  in  Table  1, 
copies  of  all  laboratory  data  reports  are  provided  in  Attachment  A.  All  1 1  wells  sampled 
during  the  quarterly  sampling  were  analyzed  for;  BTEXN,  1,2,4-Trimethylbenzene 
(TMB),  1,3,5-TMB,  sulfate,  nitrate,  nitrite,  iron,  and  dissolved  methane.  The  samples 
collected  for  dissolved  methane  were  analyzed  by  the  United  States  Environmental 
Protection  Agency  Robert  S.  Kerr  Environmental  Research  Lab. 

The  results  of  the  quarterly  ground-water  sampling  and  previous  sampling  events  for 
benzene  are  shown  in  Figure  2.  The  benzene  data  have  been  plotted  because  benzene  is 
typically  the  fuel  component  that  guides  regulatory  compliance.  Over  time,  the  figure  may 
allow  for  trends  to  be  identified  related  to  the  concentration  of  benzene. 
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Ogden  Air  logistics  Center 
March  2.  1994 
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We  appreciate  the  opportunity  to  work  on  this  project  for  the  Air  Force.  Please  do  not 
hesitate  to  call  us  if  you  have  questions  or  comments  regarding  this  report,  or  any  other 
aspect  of  the  work  at  Site  870. 

Very  truly  yours, 

MONTGOMERY  WATSON 

/^/ 

Robert  Glascott 
Project  Geologist 


David  Fulton,  P. 
Project  Manager 
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Enclosures 
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PROJECT  NO. 


SITE  S70/PATRiOT  HILLS  GROUND-WATER  SAMPLING  RESULTS  FOR  MONITORING  WELLS  MW-I  THROUGH  MW-I4 


SITE  870/PATRIOT  HILLS  GROUND-WATER  SAMPLING  RESULTS  FOR  MONITORING  WELLS  MW-I  THROUGH  MW-I4 

(CONTINUED) 


PROJECT  NO.  2208.0682 


ATTACHMENTA 


LABORATORY  ANALYTICAL  DATA 


( 


» 


0 

\ 


. 


Mountain  States  Analytical 


I  January  31,  1994 

Mr.  Robert  Glascot 
Montgomery  Watson,  Inc. 
4525  South  Wasatch  Blvd. 
Suite  200 

I  Salt  Lake  City,  OT  84124 


...  _ 


..  • .  w  4 


i 


» 


Reference : 

Project:  HAFB  870 
Project  No.:  2208.0682 

t  MSAI  Group:  3676  i 


Dear  Mr.  Glascot: 


(  •  Enclosed  are  the  analytical  results  for  your  project  referenced  I 

above.  The  following  samples  are  included  in  the  report. 

Site  870  MW-3  Site  870  MW-20 

Site  870  MW-1  Site  870  MW-e 

Site  870  Trip  Blk  1/27/94 

% 

All  holding  times  were  met  for  the  tests  performed  on  these  samples. 


If  the  report  is  acceptable,  please  approve  the  enclosed  invoice 
I  and  forward  it  for  payment.  t 

Thank  you  for  selecting  Mountain  States  Analytical,  Inc.  to  serve  as 
your  analytical  leiboratory  on  this  project.  If  you  have  any  questions 
concerning  these  results,  please  feel  free  to  contact  me  at  any  time. 

•  We  look  forward  to  working  with  you  on  future  projects.  ® 


With  Regards, 


Leon  A.  Peterson 
Project  Manager 


» 


I 


Aiaa^iS:^  Repent: 


AA 

>Aa  Mountain  States  Analytical 

Tftt  OuaUySokMion 


Montgomery  Watson,  Inc. 

4S2S  South  Wasatch  Blvd. 
Suite  200 

Salt  I,alce  City,  OT  84124 

Attn:  Mr.  Robert  Glascot 

Project:  HAFB  870 

Sample  ID:  Site  870  MW-3 
Matrix:  Waste  Water 


MSAX  Sample:  15462 

MSAl  Group:  3676 

Date  Reported:  01/31/94 


Discard  Date: 
Date  Submitted: 
Date  San^led: 
Collected  by: 
Purchase  Order: 
Project  No. : 


03/02/94 

01/27/94 

01/27/94 

RG 

Reanalysis 

2208.0682 


Test  Analysis 
4264  BTEX  and 


BTEX  and  Naphthalene 
Method:  600/SW-846  602/8020 


Results 
as  Received 


Onits 


Limit  of 
Quantitation 


Benzene 

2,320 

ug/l 

(1)  50 

Toluene 

1,300 

ug/l 

SO 

Ethylbenzene 

376 

U9/1 

so 

m,p 'Xylene 

3.960 

ug/l 

SO 

o -Xylene 

1,530 

ug/l 

SO 

Naphthalene 

«  100 

ug/l 

100 

»  • 


(1)  Due  to  high  target  compound  level  (s),  dilution  was  required.  The  LOQ 
was  raised  accordingly. 


Respectfully  Submitted, 
Reviewed  and  Approved^ 


Leon  A.  Peterson 
Project  Manager 


1645  West  2200  South.  Salt  Lake  City,  Utah  84119  t801)  973-0050  FAX  (801 )  972-6278 


•  • 


"^mmlytical  Repo 


»■•>»/,  Mountain  States  Analytical 

The  Quality  Solution 


MSAI  Saiqile: 

15463 

Montgomary  Watson,  Inc. 

MSAl  Group: 

3676 

4525  South  Wasatch  Blvd. 

Date  Reported: 

01/31/94 

Suite  200 

Salt  Lake  City,  DT  84124 

Discard  Date: 

03/02/94 

Dace  Submitted: 

01/27/94 

Attn:  Mr.  Robert  Glascot 

Date  Sampled: 

01/27/94 

Project;  HAFB  870 

Collected  by: 

RG 

Purchase  Order: 

Re  analysis 

Sao^le  ID:  Site  870  MW-20 

Project  No. : 

2208.0682 

Matrix:  Waste  Water 

Results 

Limit  of 

Test  Analysis 

as  Received 

Units  Quantitation 

4  264  BTSX  and  Naphthalene 

Method:  600/SW-846  602/8020 

Benzene 

429 

ug/l 

20 

Toluene 

75 

ug/l 

20 

Ethylbenzene 

170 

ug/l 

20 

m,p -Xylene 

793 

ug/l 

20 

o - Xylene 

276 

ug/l 

20 

Naphthalene 

67 

ug/l 

40 

i) 

<¥ 


Analytical  Report 


.i\A\ 

•  ••••• •  ♦ 

• • . • • • •• 


Mountain  States  Analytical 


Th0  Quakty  Solution 


^5. 


t 


MSAX  Sample: 

1S464 

Moncgoaery  Watson,  Inc. 

MSAI  Groiop: 

3676 

452S  South  Wasatch  Blvd. 

Dace  Reported: 

01/31/94 

Suite  200 

• 

Salt  Lake  City,  ITT  84124 

Discard  Date: 

03/02/94 

Date  Suboiiw.ed 

:  01/27/94 

Attn:  Mr.  Robert  Glascoc 

Dace  Sampled: 

01/27/94 

Project:  HAFB  870 

Collected  by: 

RG 

Purchase  Order 

:  Reanalysis 

San^le  10:  Site  870  MW-1 

Project  No. : 

2208.0682 

• 

Matrix:  Waste  Water 

Results 

Limit  of 

Test  Analysis 

as  Received 

Onics 

Quancicacion 

4264  BTEX  and  Naphthalene 

» 

Method:  600/SW-846  602/8020 

Benzene 

475 

U9/1 

20 

Toluene 

88 

ug/l 

20 

Ethylbenzene 

183 

U9/1 

20 

ai,p>Xylene 

856 

ug/l 

20 

o -Xylene 

304 

ug/l 

20 

» 

Naphthalene 

97 

ug/l 

40 

Anat^cal  Report 


,\\\  Mountain  States  Analytical 

Th»  Quality  Solution 


Montgomery  Watson,  Inc. 

4525  South  Wasatch  Blvd. 
Suite  200 

Salt  Lake  City,  OT  84124 

Attn:  Mr.  Robert  Glascot 

Project:  HAFB  870 

Sample  ID:  Site  870  HW-8 
Matrix:  Waste  Water 


MSAI  Sample:  15465 

MSAI  Group:  3676 

Date  Reported:  01/31/94 


Discard  Date: 
Date  Submitted: 
Date  San^led: 
Collected  by: 
Purchase  Order: 
Project  No. : 


03/02/94 

01/27/94 

01/27/94 

RG 

Reanalysis 

2208.0682 


Test  Analysis 
4264  BTEX  and 


Results 
3  Received 


BTEX  and  Naphthalene 
Method:  600/SW-846  602/8020 
Benzene 
Toluene 
Ethylbenzene 
m,p -Xylene 
o- Xylene 
Naphthalene 


Onits 


Limit  of 
Quantitation 


18.6 

ug/l 

5.0 

10.8 

ug/l 

5.0 

29.3 

U9/1 

5.0 

281 

ug/l 

5.0 

33.4 

ug/l 

5.0 

294 

ug/l 

10 

Respectfully  Submitted, 
Reviewed  and  Approjifid  by: 


Leon  A.  Peterson 
Project  Manager 


1645  West  2200  South.  Salt  Lake  City,  Utah  64119  (801)  973-0050  FAX  (801)  972-6278 
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Mountain  States  Analytical 

The  QuaUy  Solution 


Moncgcjmery  Watson,  Inc. 

4525  South  Wasatch  Blvd. 

Suite  200 

Salt  Lake  City,  UT  84124 

Attn:  Mr.  Robert  Glascot 

Project:  HAFB  870 

Sample  ID:  Site  870  Trip  Blk  1/27/94 
Matrix:  Waste  Water 


Test  Analysis 

4264  BTEX  and  Naphthalene 

Method:  600/SW<846  602/8020 
Benzene 
Toluene 
Ethylbenzene 
m,p*Xylene 
o- Xylene 
Naphthalene 


MSAI  Sample: 

15466 

MSAI  Group: 

3676 

Date  Reported: 

01/31/94 

Discard  Date : 

03/02/94 

Date  Submitted: 

01/27/94 

Date  Sampled: 

01/27/94 

Collected  by: 

RG 

Purchase  Order: 

Reanalysis 

Project  No. : 

2208.0682 

Results 
as  Received 

Onits 

Limit  of 
Quantitation 

<  1.0 

ug/l 

1.0 

<  1.0 

ug/l 

1.0 

<  1.0 

ug/l 

1.0 

<  1.0 

ug/l 

1.0 

<  1.0 

ug/l 

1.0 

<  2.0 

ug/l 

2.0 

» 


» 


i 


B 


•  •  •  • 


CHAIN  OF  CUSTODY  RECORD/LAB  WORK  REQUEST 


NontgoMry  Watson,  Jnc. 
4S2S  South  Wasatch  Ilvd. 


Salt  Laka  City,  UT  84124 
Suits  200 


Invoice  Ho.  202567 

Invoice  Date  OI/SI/S* 

Page:  1  o. 

Project  Nsm:  HAFS  870 

Project  Niaber:  2208.0682 

Purchase  Order:  Reanalysis 

Saeiplea  Received:  01/27/94 

Date  Reported:  01/31/94 

Tumaroend  Tiaw:  4  days 

Reported  To:  Mr.  Robert  Glascot 


Analyses  Performed 

HSAI  GroiA>  Ninber:  3676  See  Analysis  Reference  Table  Below 


Sample  I.O. 

Date 

Sampled 

Analyses 

List 

Price 

Rush 

Charges 

Discount 

Extended 

Price 

15462  Site  870  HW-3 

01/27/94 

4264 

90.00 

90.00 

0.00 

15463  Site  870  HW-20 

01/27/94 

4264 

90.00 

90.00 

0.00 

15464  Site  870  HW-1 

01/27/94 

4264 

90.00 

90.00 

0.00 

15465  Site  870  MU-8 

01/27/94 

4264 

90.00 

90.00 

0  00 

15466  Site  870  Trip  Blk  1/27/94 

01/27/94 

4264 

90.00 

90.00 

0.00 

Total  Price  t  0.00 


Analysis  Reference  Table 


Analysis 

No.  Analysis  Name 

Matrix  Method 

»  of 

Tests 

List 

Price 

Rush  Discount 

Charges  Amount 

Net 

Price 

Extended 

Price 

4264  8TEX  and  Naphthalene 

WW  600/SU-846  602/802 

5 

90.00 

90.00 

0.00 

0.00 

Total  Price  S  0.00 

Pricing  Stmnary 

Extended  List  Price  $  450.00 

Total  Rush  Charges  S  0.00 

Total  Discount  S(  450.00) 

TOTAL  AMOUNT  DUE  S  0.00 


1645  West  2200  South.  Salt  Lake  City,  Ulan  84119  (801)  973-0050  FAX  (801)972-6278 


v»M**  Mountain  States  Analytical 


February  2,  1994 

Mr .  Robert  Glascoc 
Montgomery  Watson,  Inc. 
4525  South  Wasatch  Blvd. 
Suite  200 

Salt  LaJce  City,  UT  84124 


Reference: 

Project:  HAFB  870 
Project  No.:  2208.0682 
MSAI  Group:  3686 


Dear  Mr.  Glarcot : 


Enclosed  are  the  analytical  results  for  your  project  referenced 
above.  The  following  samples  are  included  in  the  report. 


Site  370  MW-5 
Site  870  MW-6 
Site  870  MW-16 


Site  870  MW-4 
Site  870  MW-2 
Site  870  Trip  Blk  1/28/94 


All  holding  times  were  met  for  the  tests  performed  on  these  samples . 


If  the  report  is  acceptaible,  please  approve  the  enclosed  invoice 
and  forward  it  for  payment. 

Theuik  you  for  selecting  Mountain  States  Analytical,  Inc.  to  serve  as 
your  analytical  laboratory  on  this  project.  If  you  have  any  questions 
concerning  these  results,  please  feel  free  to  contact  me  at  any  time. 

We  look  forward  to  working  with  you  on  future  projects. 


With  Regards 


Leon  A.  Peterson 
Project  Manager 


AnaiyticaL  Report 


«  •  •  •  •  • 

.  •••  •••## 


Mountain  States  Analytical 

TIm  Ouility  Sa/utKm 


Montgomery  Watson,  Inc. 

4525  South  Wasatch  Blvd. 
Suite  200 

Salt  LaJce  City,  OT  84124 

Attn;  Mr.  Robert  Glascot 
Project:  KAFB  870 

Sample  ID:  Site  870  MW-5 
Matrix:  Waste  Water 


Test  Analysis 

42 S4  BTEX  and  Naphthalene 

Method;  600/SW-846  602/8020 
Benzene 
Toluene 
Ethylbenzene 
m,p-Xylene 
o- Xylene 
Naphthalene 


MSAI  Sample: 

15487 

MSAI  Group: 

3686 

Date  Reported: 

02/02/94 

Discard  Date: 

03/04/94 

Dace  Submitted: 

01/28/94 

Date  Sampled: 

01/28/94 

Collected  by: 

RG 

Purchase  Order: 
Project  No. : 

2208.0682 

Results 

Limit  of 

as  Received 

Units 

Quantitation 

416 

ug/l 

50 

250 

ug/t 

50 

246 

ug/l 

50 

1,870 

ug/l 

50 

638 

ug/l 

50 

<  100 

ug/l 

100 

I 


► 


> 


» 


I 


9 


4 


Analytical  Report 


0 


*•  A 

*•«•••## 


Mountain  States  Analytical 


TTm  Quality  Solutiofi 


MSAI  Sample : 

15488 

Moticgomery  Watson,  Inc. 

MSAI  Group: 

3686 

4525  South  Wasatch  Blvd. 

Date  Reported: 

02/02/94 

Suite  200 

Salt  Lake  City,  UT  84124 

Discard  Date: 

03/04/94 

Date  Submitted: 

01/28/94 

Attn:  Mr.  Robert  Glascot 

Date  San^led: 

01/28/94 

Project:  HAFB  870 

Collected  by: 

RG 

Purchase  Order: 

Sample  ID:  Site  870  MW-4 

Project  No. : 

2208.0682 

Matrix:  Waste  Water 

Results 

Limit  of 

Test  Analysis 

as  Received 

Units  Quantitation 

4264  3TEX  and  Naphthalene 

Method:  600/SW-846  602/8020 

Benzene 

930 

ug/l 

50 

Toluene 

1,830 

ug/l 

50 

Ethylbenzene 

450 

ug/l 

50 

m,p- Xylene 

3,670 

ug/l 

50 

•  0- Xylene 

1,450 

ug/l 

50 

Naphthalene 

<  100 

ug/l 

100 

Analytical  Report 


»/»»« Mountain  States  Analytical 


Th0  OiMiy  Solution 


MSAI  Sample: 

15489 

Montgomery  Watson,  Inc. 

MSAI  Group: 

3686 

4525  South  Wasatch  Blvd. 

Date  Reported: 

02/02/94 

Suite  200 

Salt  Lake  City,  UT  84124 

Discard  Date: 

03/04/94 

• 

Date  Submitted 

:  01/28/94 

Attn:  Mr.  Robert  Glascot 

Date  Sampled: 

01/28/94 

Project:  HAFB  870 

Collected  by: 

RG 

Purchase  Order 

Sample  ID:  Site  870  MW-6 

Project  No. : 

2208.0682 

Matrix:  Waste  Water 

i 

Results 

Limit  of 

Test  Analysis 

as  Received 

Units  Quantitation 

4264  BTEX  and  Naphthalene 

Method:  600/SW-846  602/8020 

» 

Benzene 

24.5 

ug/l 

1.0 

Toluene 

10.1 

ug/l 

1.0 

Ethylbenzene 

18.6 

ug/l 

1.0 

m,p-Xylene 

113 

ug/l 

1.0 

o- Xylene 

42.9 

ug/l 

1.0 

Naphthalene 

59.1 

ug/l 

2.0 

i 

■  v!v>»X  Mountain  States  Analytical 

Tht  QuMMly  Sokiton 

Montgomery  Watson,  Inc. 

4525  South  Wasatch  Blvd. 

Suite  200 


MSAI  S^Ul9le:  1S490 

MSAI  Group:  3S86 

Date  Reported:  02/02/94 


Salt  Lake  City,  OT  84124 

Discard  Date: 

03/04/94 

Dace  Submitted; 

01/28/94 

Attn:  Mr.  Robert  Glascot 

Dace  Sampled: 

01/28/94 

Project:  HAFB  870 

Collecced  by: 

RG 

Purchase  Order: 

San^jle  ID:  Site  870  MW-2 

Projecc  No. : 

2208.0682 

Matrix;  Waste  Water 

Results 

Limit  of 

Test  Analysis 

as  Received 

Units  Qucuicitacioi 

4264  3TEX  and  Naphthalene 

Method;  600/SW-846  602/8020 

Benzene 

51.0 

ug/i 

5.0 

Toluene 

56.3 

ug/l 

5.0 

Ethylbenzene 

73.3 

ug/l 

5.0 

m,p -Xylene 

500 

ug/l 

5.0 

#  o -Xylene 

276 

ug/l 

5.0 

Naphthalene 

85 

ug/l 

10 

Respectfully  Submitted, 
Reviewed  and  Appro^wtf^ 


Leon  A.  Peterson 
Project  Manager 


1645  West  2200  Soutn.  Sail  Lake  City.  Utah  84t  19 

(801 )  973-0050 

FAX  (801)  972-6278 

i 

I  • 

• 

•  •  • 

• 

• 

• 

Analytical  Refjart 


AA, 

-Mva  Mountain  States  Analytical 

77w  OuaMy  SoUnn 


Montgomery  Watson,  Inc. 

MSAI  Sample: 
MSAI  Group: 

15491 

3686 

4525  South  Wasatch  Blvd. 

Dace  Reported: 

02/02/94 

Suite  200 

Salt  Lake  City,  OT  84124 

Discard  Date : 

03/04/94 

Attn:  Mr.  Robert  Glascot 

Dace  Submitted 
Dace  San^led: 

:  01/28/94 
01/28/94 

Project:  HAFB  870 

Collected  by: 

RG 

Sample  ID:  Site  870  MW-16 

Purchase  Order 
Project  No. : 

2208.0682 

Matrix:  Waste  Water 

Test  Analysis 

Results 
as  Received 

Units 

Limit  of 
Quantitation 

4264  3TEX  and  Naphthalene 

Method:  600/SW-846  602/8020 

Benzene 

49.4 

ug/l 

1.0 

Toluene 

9.8 

ug/l 

1.0 

Ethylbenzene 

70.1 

ug/l 

1.0 

m,p -Xylene 

660 

ug/l 

so 

o-Xylene 

344 

ug/l 

SO 

Naphthalene 

95. 5 

ug/l 

2.0 

"jOHrS^cal  Report 


••• •••• 

•  ••  • 

•• 


Mountain  States  Analytical 

T7w  OiMMy  5o*/0on 


Moncgomexy  Wacson,  Inc. 

4S2S  South  Wasatch  Blvd. 

Suite  200 

Salt  Lake  City,  OT  84124 

Attn:  Mr.  Robert  Glascot 

Project:  HAFB  870 

San^le  ID:  Site  870  Trip  Blk  1/28/94 
Matrix:  Waste  Water 


Test  Analysis 

4264  3TEX  and  Naphthalene 

Method:  600/SW-846  602/8020 
Benzene 
Toluene 
Ethylbenzene 
m,p -Xylene 
H  o -Xylene 

Naphthalene 


MSAI  Saoqple: 

1S492 

MSAI  Group; 

3686 

Date  Reported: 

02/02/94 

Discard  Date: 

03/04/94 

Date  Submitted: 

01/28/94 

Date  Sampled: 

01/28/94 

Collected  by: 

RG 

Purchase  Order: 
Project  No. : 

2208.0682 

Results 

Limit  of 

as  Received 

Dnits 

Quant i tat i on 

<  1.0 

ug/l 

1.0 

<  1.0 

ug/l 

1.0 

<  1.0 

ug/l 

1.0 

<  1.0 

ug/l 

1.0 

<  1.0 

ug/l 

1.0 

<  2.0 

ug/l 

2.0 

i 


» 


» 


» 
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CHAIN  OF  CUSTODY  RECORD/LAB  WORK  REQUEST 
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Mountain  States  Analytlcai 

Tht  Ouaiiiy  Solution 


Mr.  Robert  Ctiscot 
Hontgoacry  Uation,  Inc. 
4S2S  South  Wasatch  Rlvd. 
Salt  Lake  City,  UT  84124 
Suite  200 


Project  Name: 
Project  Nkjtcer: 
Purchase  Order: 
Samples  Received: 
Date  Reported: 
Turnaround  Tiae: 
Reported  To: 


invoice  Ho. 
Invoice  Date 

HAPB  870 
2208.0682 

01/28/94 
02/02/94 
5  days 

Mr.  Robert  clascot 


202598 
02/02/94 
Page:  1  of  1 


» 


Analyses  Performed 

MSAI  Croup  Humber:  3686  See  Analysis  Reference  Table  Below 


Sample  I .0. 

Date 

Saapled 

Analyses 

List 

Price 

Rush 

Charges  Discount 

Extended 

Price 

15487  Site  870  Mw-5 

01/28/94 

4264 

90.00 

90.00 

O.GO 

15488  Site  870  Mu-4 

01/28/94 

4264 

90.00 

90.00 

0.00 

15489  Site  870  HU-6 

01/28/94 

4264 

90.00 

90.00 

0.00 

15490  Sire  870  Hw-2 

01/28/94 

4264 

90.00 

90.00 

0.00 

15491  Site  870  Hw-16 

01/28/94 

4264 

90.00 

90.00 

0.00 

15492  Site  870  Trip  Blk  1/28/94 

01/28/94 

4264 

90.00 

90.00 

0.00 

Total  Price  S 

0.00 

t 


» 


Analysis  Reference  Table 


» 


Analyst 

No. 

s 

Analysis  Name 

Matrix  Method 

e  of 

Tests 

List 

Price 

-  ■ ■  Uni t  . 

-ih  Discount 

Charges  Amount 

Net 

Price 

Extended 

Price 

4264 

STEX  and  Naphthalene 

UU  600/SU-846  602/802 

6 

90.00 

90.00 

0.00 

0.00  ^ 

Total  Price  S 


0.00 


Pricing  Sunrary 


Extended  List  Price 
Total  Rush  Charges 
Total  Discount 


$  540.00  * 

S  0.00 
S(  .  540.00) 


TOTAL  AMOOMT  due  S  0.00 


» 


4 


» 


4 


1645  West  2200  Souin.  Salt  Lake  City.  Utah  84119  (801)973-0050  FAX  (801)972-6278 


I 


/ 


••* '"A 
. . 


Mountain  States  Analytical 


% 


m 
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January  6,  1994 

Mr.  Robert  Glascot 
Montgomery  Watson  Inc. 

4525  South  Wasatch  Blvd. 

Suite  200 

Salt  Lake  City,  Utah  84124 

re:  MSAl  groups  3474,  3465,  3452,  3439  Nitrite  Results 


Bob, 

Pursuant  to  our  conservation  January  5,  1993  I  have  researched  the  Nitrite  values  for  the  above 
mentioned  groups.  If  you  would  prefer  the  analytical  groups  be  resubmitted  with  the  following 
values  please  contact  me.  The  nitrite  results  are  as  follows: 


3474-14774 

3474-14775 

3474-14776 

3465-14748 

3465-14749 

3465-14750 

3465-14751 

3452-14700 

3452-14701 

3452-14702 

3452-14703 

3439-14663 

3439-14664 

3439-14665 

3439-14666 

3439-14667 


<0.01  mg/1  Nitrite 
<0.01  mg/1  Nitrite 
N/R  on  sample 
<0.01  mg/1  Nitrite 
0.637  mg/1  Nitrite 
<0.01  mg/1  Nitrite 
N/R  on  sample 
<0.01  mg/1  Nitrite 
0.025  mg/1  Nitrite 
0.031  mg/1  Nitrite 
N/R  on  sample 
0.021  mg/1  Nitrite 
0.037  mg/1  Nitrite 
0.187  mg/1  Nitrite 
0.577  mg/1  Nitrite 
N/R  on  sample 


Bob  if  you  need  any  further  information  from  me  please  do  not  hesitate  to  contact  me  at  (801) 
973-0050. 


I 


€ 


I 


a 


» 


Best  regards.  ''’''y 


Leon  A.  Peterson 


» 


•  • 


•  •  •  •  • 


January  18,  1994 


Mr .  Robert  Glascoc 
Montgomery  Watson ,  Inc. 
4525  South  Wasatch  Blvd. 
Suite  200 

Salt  Lahe  City,  OT  84124 


Reference : 

Project;  870  -  Hill  AFB 
Project  No.:  2208-0652 
MSAI  Group:  3474 


Dear  Mr .  Glascoc : 


Enclosed  are  the  analytical  results  for  your  project  referenced 
above.  The  following  samples  are  included  in  the  report. 

870  MW-20  870  MW-1  Trip  Blank 


All  holding  times  were  met  for  the  tests  performed  on  these  samples . 


If  the  report  is  acceptable,  please  approve  the  enclosed  invoice 
and  forward  it  for  payment. 

Thank  you  for  selecting  Moxintain  States  Analytical,  Inc.  to  serve  as 
your  analytical  laboratory  on  this  project.  If  you  have  any  questions 
concerning  these  results,  please  feel  free  to  contact  me  at  any  time. 

We  look  forward  to  working  with  you  on  future  projects. 


Leon  A.  Peterson  / 
Project  Manager  / 


i 


Analytical  Report 


A 

••• *••• 


Tha  Quality  Solution 

Montgomery  Watson,  Inc. 

HSAI  Sample: 
MSAI  Group: 

14775 

3474 

4525  South  Wasatch  Blvd. 

Date  Reported: 

01/06/94 

Suite  200 

Salt  Lake  City,  OT  84124 

Discard  Date : 

02/05/94 

Attn:  Mr.  Robert  Glascot 

Date  Submitted 
Date  Setmpled: 

:  12/21/93 
12/21/93 

Project:  870  -  Hill  AFB 

Collected  by: 

HA 

Sail^le  ID:  870  MW-1 

Purchase  Order 
Project  No. : 

2208-0652 

Matrix:  Waste  Water 

Test  Analysis 

Results 
as  Received 

Units 

Limit  of 
Quantitation 

—  _i  —  • 

7254  Iron  by  ICP 

10.8 

mg/l 

0.10 

Method:  SW-846  6010 

0219  Nitrogen,  Nitrate/Nitrite 

<  0.05 

mg/l 

0.05 

Method:  EPA  353.3 

•  1125  Sulfate,  Turbidimetric 

2 

"19/ 1 

2 

Method:  EPA  375.4 

0976  Drinking  water  volatiles 

Method:  EPA  524.2 

Ethylbenzene 

250 

ug/l 

(1)  12 

Toluene 

130 

ug/l 

12 

o- Xylene 

280 

ug/l 

12 

Naphthalene 

<  12 

ug/l 

12 

1,2,4 -Trimethylbenzene  (Pseudocumen 

680 

ug/l 

12 

1,3,5 -Trimethylbenzene 

330 

ug/l 

12 

Benzene 

480 

ug/l 

12 

m,p-Xylene 

850 

ug/l 

12 

(1)  Due  to  high  target  compound  level (s). 

dilution  was 

required.  The  LOQ 

was  raised  accordingly. 

Respectfully  Submitted, 
Reviewed  and  Approve^' 


Leon  A.  Peterson 
Project  Manager 


1645  West  2200  South.  Salt  Lake  City.  Utah  84119  (801 )  973-0050  FAX  (801)  972-6278 
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Analytical  Report 


.V  ••• 

>»A  Mountain  States  Analytical 

Th»  QuMUy  Sokjoon 

Montgomery  Watson,  Inc. 

4525  South  Wasatch  Blvd. 

Suite  200 

Salt  Lake  City,  OT  84124 

Attn:  Mr.  Robert  Glascot 

Project:  870  -  Hill  AFB 

Sample  ID:  870  MW- 20 
Matrix:  Waste  Water 


Test  Analysis 


Results 
as  Received 


7254  Iron  by  ICP 

Method:  SW-846  6010 

0219  Nitrogen,  Nitrate/Nitrite  *  0,05  mg/l 

Method:  EPA  353.3 

1125  Sulfate,  Turbidimetric  3 

Method:  EPA  375.4 

0976  Drinking  water  volatiles 

Method:  EPA  524.2 

Ethylbenzene  *  ’2 

Toluene  *0 

o- Xylene  ’2^^ 

Naphthalene 

1 . 2 . 4 - Trimethylbenzene  (Pseudocumen  <  12  ‘^9/' 

1 . 3 . 5 - Trimethylbenzene  ’00  ug/i 

Benzene  220  “9/1 

m,p- Xylene  *  ’2  “9/1 

(1)  Due  CO  high  target  compound  level (s),  dilution  was  required.  The  LOQ 
was  raised  accordingly. 


MSAI  Sample: 

14774 

MSAI  Group: 

3474 

Date  Reported: 

01/06/94 

Discard  Date: 

02/0S/94 

Date  Submitted 

:  12/21/93 

Date  Sampled: 

12/21/93 

Collected  by: 

MA 

Purchase  Order 

: 

Project  No. ; 

2208-0652 

Limit  of 

Units 

Quantitation 

mg/l 

0.10 

mg/l 

0.05 

"19/ 1 

2 

“9/1 

(1)  12 

“9/1 

12 

“9/1 

12 

ug/l 

12 

“9/1 

12 

ug/l 

12 

ug/l 

12 

ug/l 

12 

Respectfully  Submitted, 


Leon  A.  Peterson 


Project  Manager 


1645  West  2200  Soutn.  Sait  Lake  City,  Utah  84119  (801 )  973-0050  FAX  (801)  972-6278 
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»*»&  Mountain  States  Analytical 


January  18,  1994 

Me .  Robert  Glascot 
Montgomery  Watson,  Inc. 
4525  South  Wasatch  Blvd. 
Suite  200 

Salt  Lake  City,  UT  84124 


Reference : 

Project:  Hill  AFB  -  870 
Project  No. :  2208-0652 
MSAZ  Group:  3465 


Dear  Mr.  Glascot: 


Enclosed  are  the  analytical  results  for  your  project  referenced 
above.  The  following  samples  are  included  in  the  report. 

870  MW-8  870  MW-4  870  MW-2 

Trip  Blank 


All  holding  times  were  met  for  the  tests  performed  on  these  samples . 


If  the  report  is  acceptable,  please  approve  the  enclosed  invoice 
auid  forward  it  for  payment. 

Thank  you  for  selecting  Mountain  States  Analytical,  Inc.  to  serve  as 
your  analytical  laboratory  on  this  project.  If  you  have  any  questions 
concerning  -these  results,  please  feel  free  to  contact  me  at  any  time. 

We  look  forward  to  working  with  you  on  future  projects. 


With  Regards, 


Leon  A.  Peterson 
Project  Manager 


/i^tmlyticaLRefjaat: 


•\  •V 

• •• • 


*\\\  Mountain  States  Analytical 

The  OuaUly  SoH/Oon 


Montgomery  Watson,  Inc. 

4525  South  Wasatch  Blvd. 
Suite  200 

Salt  Lake  City,  OT  8412*'. 

Attn:  Mr.  Robert  Glascot 

Project;  Hill  AFB  -  870 

Sample  ID:  870  MW-2 
Matrix:  Waste  Water 


Test  Analysis 

7254  Iron  by  ICP 

Method:  SW-846  6010 


Results 
as  Received 


MSAI  Sample:  14750 

MSAI  Group:  3465 

Date  Reported:  01/06/94 

Discard  Date:  02/05/94 

Date  Siibmitted:  12/21/93 

Date  Sampled:  12/20/93 

Collected  by:  WA 

Purchase  Order: 

Project  No.  2208-0652 


Units 
mg/ 1 


Limit  of 
Quantitation 


0219  Nitrogen,  Nitrate/Nitrite  0-25 

Method:  EPA  353.3 

1125  Sulfate,  Turbidimetric  40 

Method:  EPA  375.4 

0976  Drinking  water  volatiles 

Method:  EPA  524.2 
Ethylbenzene 
Toluene 

o- Xylene  550  ug/l 

Naphthalene  i*® 

1 . 2 . 4 - Trimethylbenzene  (Pseudocumen  750  ug/i 

1 . 3 . 5 - Trimethylbenzene  350  ug/i 

Benzene  ’20  ug/i 

m,p-Xylene  1,300  ug/l 

(1)  Due  to  high  target  compound  level (s),  dilution  was  required.  The  LOQ 
was  raised  accordingly. 


Respectfully  Submitted, 
Reviewed  and  Approved^y: 


Leon  A.  Peterson 
Project  Manager 


1645  West  2200  soum.  Salt  LaKe  City.  Utan  84119  (601)  973^X)50  FAX  (801)  972-6278 
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Mountain  States  Analytical 


TTie  Quality  Solution 


Montgomery  Watson,  Inc. 

MSAI  Sample: 
MSAI  Group: 

1474  8 

3465 

4525  South  Wasatch  Blvd. 

Date  Reported: 

01/06/94 

Suite  200 

Salt  Lake  City,  OT  84124 

Discard  Date : 

02/05/94 

Attn:  Mr.  Robert  Glascot 

Date  Submitted 
Date  Sampled: 

:  12/21/93 
12/20/93 

Project:  Hill  AFB  -  870 

Collected  by: 

WA 

Sample  ID:  870  MW- 8 

Purchase  Order 
Project  No. : 

2208-0652 

Matrix:  Waste  Water 

Test  Analysis 

Results 
as  Received 

Units 

Limit  of 
Quantitation 

7254  Iron  by  ICP 

5.22 

mg/l 

0.10 

Method:  SW-846  6010 

0219  Nitrogen,  Nitrate/Nitrite 

0.28 

mg/l 

0.05 

Method:  EPA  353.3 

•l25  Sulfate,  Turbidimetric 

11 

mg/l 

2 

Method:  EPA  375.4 

0976  Drinking  water  volatiles 

* 

Method:  EPA  524.2 

Ethylbenzene 

<  12 

ug/L 

(1)  12 

Toluene 

<  12 

ug/l 

12 

o-Xylene 

<  12 

ug/l 

12 

Naphthalene 

300 

ug/l 

12 

1,2,4 -Trimethylbenzene  ( Pseudccumen 

280 

ug/l 

12 

1,3,5 -Trimethylbenzene 

140 

ug/l 

12 

Benzene 

28 

ug/l 

12 

m, p -Xylene 

190 

ug/ 1 

12 

'11  ::ue  high  target  compound 
was  raised  accordingly. 


Level (s) 


dilution  was  reofuired.  The  LOQ 


Resoectfully  Submitted, 


1645  West  2200  Soutn.  Salt  Lake  City.  Utah  64119  (8011  973-0050  FAX  (801)  972-6278 
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Analytical  Report 


A/>. 

Mountain  States  Analytical 

77m  QuMiy  SoUjOon 

Moncgomery  Watson,  Inc. 

4525  South  Wasatch  Blvd. 

Suite  200 

Salt  Lake  City,  OT  84124 

Attn;  Mr.  Robert  Glascot 
Project;  Hill  AFB  -  870 

Sample  ID;  870  MW-4 
Matrix;  Waste  Water 


Test  Analysis 

7254  Iron  by  ICP 

Method;  SW-846  6010 

0219  Nitrogen,  Nitrate/Nitrite 
Method;  EPA  353.3 


Results 
as  Received 


MSAI  San^sle;  14749 

MSAI  Group;  3465 

Date  Reported;  01/06/94 

Discard  Date;  02/05/94 
Date  Submitted;  12/21/93 
Date  Sampled;  12/20/93 
Collected  by;  WA 
Purchase  Order; 

Project  No.;  2208-0652 


Onits 

mg/l 


Limit  of 
Quantitation 


I  ^  1125  Sulfate,  Turbidimecnc  <2  ms/l 

Method;  EPA  375.4 

0976  Drinking  water  volatiles 
Method:  EPA  524.2 

Ethylbenzene  550  ug/i 

4  Toluene  2.300 

o-Xylene  ’.500  “9/ 

Naphthalene  *  ’20  “9^ 

1 , 2 , 4 -Trimethylbenzene  (Pseudocumen  1,500  “9/ 

1,3,5'Trimechylbenzene  550  u9/ 

Benzene  ’.500  >^9/ 

4  m,p -Xylene  4,300  ^9/ 

(1)  Due  to  high  target  compound  level (s),  dilution  was  required, 
was  raised  accordingly. 


550 

ug/l 

(1)  120 

2,300 

ug/t 

120 

1,500 

ug/l 

120 

<  120 

ug/l 

120 

1,500 

ug/ 1 

120 

550 

ug/l 

120 

1,500 

ug/l 

120 

4,300 

ug/l 

120 

The  LOQ 


Respectfully  Submitted, 
Reviewed  aind  ^iproveci^ 


'Leon  A.  Peterson 
Projecz  Manager 


1 645  Wosi  2200  Soulh.  Salt  LaK*  Cily,  Utah  84119  (801 )  973-0050  FAX  (801 )  972-6278 


January  18,  1994 


Mr.  Roberc  Glascot 
Moncgomery  Wacson,  Inc. 
4525  South  Wasatch  Blvd. 
Suite  200 

Salt  Lake  City,  OT  34124 


Reference : 

Project:  UST  870 
MSAI  Group:  3452 


Dear  Mr.  Glascot; 


Enclosed  are  the  analytical  results  for  your  project  referenced 
above.  The  following  samples  are  included  in  the  report. 

870  MW-5  870  MW-3  870  MW-6 

Trip  Blank 


All  holding  times  were  met  for  the  tests  performed  on  these  samples 
except ; 


Sample  -  (Sample  Date) 

Test  Description 

Expiration 

Date 

Date 

Analyzed 

Days  Past 
Holding  Time 

870  MW-5  -  (12/17/93) 

Nitrogen,  Nitrate/Nitrite 

12/19/93 

12/20/93 

1 

870  MW-3  -  (12/17/93) 

Nitrogen,  Nitrace/Nitrite 

12/19/93 

12/20/93 

1 

870  MW-6  -  (12/17/93) 

Nitrogen,  Nitrate/Nitrice 

12/19/93 

12/20/93 

1 

If  Che  report  is  acceptable,  please  approve  the  enclosed  invoice 
and  forward  it  for  payment. 


Thank  you  for  selecting  Mountain  States  Analytical,  Inc.  to  serve  as 
your  analytical  lahoracory  on  this  pro'ject.  If  you  have  cuiy  questions 
concerning  these  results,  please  feel  free  to  contact  me  at  any  time. 


i 


January  18,  1994 
Reference : 

Project:  UST  870 

MSAX  Group:  3452  p 

Page  2 

4  • 

^  Leon  A.  Peterson  § 

Project  Manager 

4  • 
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Afralytical  Report 


0 


A  At 


■  V/.V//A  Mountain  States  Analytical 

Tha  Quality  Sokibon 


Montgomery  Watson,  Inc. 

4525  South  Wasatch  Blvd. 
Suite  200 

Salt  LaJce  City,  UT  84124 

Attn:  Mr.  Robert  Glascot 

Pro3ect:  UST  870 

San^ile  ID:  870  MW-3 
Matrix:  Waste  Water 


Test  Analysis 

7254  Iron  by  ICP 

Method:  3W-846  6010 

0219  Nitrogen,  Nitrate/Nitrite 
Method:  EPA  353.3 

#  1125  Sulfate,  Turbidimetric 
Method:  EPA  375.4 


Results 
as  Received 

8.20 


<  0.05 


<  2 


MSAI  Sample: 
MSAI  Group: 
Date  Reported: 


14701 

3452 

01/05/94 


Oiscaurd  Date:  02/04/94 

Date  Submitted:  12/20/93 

Date  Sampled:  12/17/93 

Collected  by:  BG 

Purchase  Order; 

Project  Mo. : 


Units 
mg/ 1 

mg/ 1 

mg/ 1 


Limit  of 
Quauititation 

0.10 


0.05 


0976 


Drinking  water  volatiles 
Method:  EPA  524.2 


Ethylbenzene 

450 

ug/l 

(1) 

25 

Toluene 

1,550 

ug/l 

25 

o-Xylene 

1,500 

ug/l 

25 

Naphthalene 

140 

ug/l 

25 

1,2,4 -Trimethylbenzene  ( Pseudocumen 

1,000 

ug/l 

25 

1,3,5 -Trimethylbenzene 

480 

ug/l 

25 

Benzene 

4,300 

ug/l 

25 

m,p -Xylene 

4,300 

ug/l 

25 

(1)  Due  to  high  target  compound  level (s),  dilution  was  required, 
was  raised  accordingly. 


The  LOQ 


Analytical  Report: 


v!v»>X  Mountain  States  Analytical 

Tht  Quakty  Solution 


Montgomery  Watson,  Inc. 

4525  South  Wasatch  Blvd. 
Suite  200 

Salt  Lake  City,  tJT  84124 

Attn:  Mr.  Robert  Glascot 

Project:  nST  870 

Sample  ID:  870  MW-5 
Matrix:  Waste  Water 


MSAI  Sample:  14700 

MSAI  Group:  3452 

Date  Reported:  Ol/OS/94 

Discard  Date:  02/04/94 

Date  Submitted:  12/20/93 
Date  Sas^led:  12/17/93 

Collected  by:  BG 

Purchase  Order: 

Project  No. : 


Test  Analysis 

7254  Iron  by  ICP 

Method:  SW-846  6010 


Results 
as  Received 


Units 

"19/1 


Limit  o£ 
Quantitation 


0219  Nitrogen,  Nitrate/Nitrite 
Method:  EPA  353.3 

1125  Sulfate,  Turbidimetric 
Method:  EPA  375.4 

0976  Drinking  water  volatiles 
Method:  EPA  524.2 


Ethylber.zene 

330 

ug/l 

(1) 

25 

Toluene 

430 

ug/l 

25 

o- Xylene 

900 

ug/l 

25 

Naphthalene 

no 

ug/l 

25 

1,2,4 -Trimethylbansene  (Pseudocumen 

960 

ug/l 

25 

1,3,5 -Trimethylbenzene 

450 

ug/l 

25 

Benzene 

800 

ug/l 

25 

m,  p -Xylene 

2,750 

ug/l 

25 

Due  to  high  target  compound  level (s) 
was  raised  accordingly. 


dilution  was  required.  The  LOQ 


Respectfully  Submitted^ 
Reviewed  and  Approv^<r^ 


Leon  A.  Peterson 
Project  Manager 

1645  West  2200  Soum.  Salt  Lake  City,  Utah  84119  (801 )  973^X350  FAX  (801 )  972-6278 
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Amiytical  Report  I 
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\ 

Th0  Quality  Sotudon 

MSAI  Saiqple: 

14702 

Montgomery  Watson,  Inc. 

MSAI  Group: 

3452 

4525  South  Wasatch  Blvd. 

Suite  200 

Date  Reported: 

01/05/94 

Sait  Lake  City,  OT  84124 

Discard  Date: 

02/04/94 

Date  Submitted 

:  12/20/93 

Attn:  Mr.  Robert  Glascot 

Date  Sem^led: 

12/17/93 

Project:  UST  870 

Collected  by: 

BG 

Purchase  Order 

Sample  ID:  870  MW-6 

Matrix:  Waste  Water 

Project  No. : 

Results 

Limit  of 

Test 

Analysis  as 

Received 

Units  Quantitation 

7254 

Iron  by  ICP 

10.3 

mg/l 

0.10 

Method:  SW-a46  6010 

Q219 

Nitrogen,  Nitrate/Nitrite 

0.07 

mg/l 

0.05 

Method:  EPA  353.3 

•  1125 

Sulfate,  Turbidimetric 

21 

mg/l 

2 

Method:  EPA  375.4 

0976 

Drinking  water  volatiles 

Method:  EPA  524.2 

Ethylbenzene 

<  120 

ug/l 

(1)  120 

Toluene 

<  120 

ug/l 

120 

o-Xylene 

450 

ug/l 

120 

Naphthale.ne 

580 

ug/l 

120 

1,2,4  -Tri.tiethylbenzene  ( Pseudocumen 

1,500 

ug/l 

120 

1,3,5  -Tnmethylbenzene 

650 

ug/l 

120 

Benzene 

280 

ug/l 

120 

m,p-Xylene 

1,300 

ug/l 

120 

il) 

Due  to  high  target  compound  level (s) ,  dilution  was 

required.  The  LOQ 

was  raised  accordingly 

Respectfully 

Submitted, 

Reviewed  and  Ap^prov^d--e^ 

Leon  A.  Peterson  / 

Project  Manager  ^ 

1 645  West  2200  South.  Salt  Lake  City,  Utah  84119  (801 )  973-0050  FAX  (801 )  972-6278 


Analytical  Report 
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*****  *_'%. 


Mountain  States  Analytical 


Tht  QuaUy  Solution 


Moncgcanery  Watson,  Inc. 

4525  South  Wasatch  Blvd. 
9uite  200 

Salt  Lake  City,  UT  84124 

Attn:  Mr.  Robert  Glascot 

Project:  OST  870 

Sample  ID:  Trip  Blank 
Matrix:  Waste  Water 


Test  Analysis 


Results 
as  Received 


0976  Drinking  water  volatiles 
Method:  EPA  524.2 
Ethylbenzene 
Toluene 
o -Xylene 
Naphthalene 

1.2. 4 - Trimethylbenzene  ( Pseudocumen 

1.3. 5 - Trimethylbenzene 
Benzene 

m,p- Xylene 


<  0.5 

<  0.5 

<  0.5 

<  0.5 

<  0.5 

<  0.5 

<  0.5 

<  0.5 


MSAI  Sample:  14703 

MSAI  Group:  3452 

Date  Reported:  01/05/94 


Discard  Date: 
Dace  Submitted: 
Dace  Sampled: 
Collected  by: 
Purchase  Order: 
Project  No. : 


02/04/94 

12/20/93 

12/17/93 

BG 


Units 


ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 


Limit  of 
Quantitation 


0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 


4 


Analytical  Report 


\ 


*••••• 

•  •• 

«*•••• • • 


Mountain  States  Analytical 

Th»  OusUy  Sotuoon 


Montgomery  Watson,  Inc. 

4S25  South  Wasatch  Blvd. 
Suite  200 

Salt  l,ahe  City,  DT  84124 

Attn:  Mr.  Robert  Glascot 

Project:  Hill  AFB  -  870 

SaiRple  ID:  Trip  Blank 
Matrix:  Waste  Water 


Test  Analysis 

0976  Drinking  water  volatiles 
Method:  EPA  524.2 
Ethylbenzene 
Toluene 
o- Xylene 
Naphthalene 
#  1,2,4 -Trimethylbenzene  ( Pseudocumen 

l, 3,5 -Trimethylbenzene 
Benzene 

m, p- Xylene 


MSAI  Sanqple: 

14751 

MSAI  Group: 

3485 

Date  Reported: 

01/06/94 

Discard  Date: 

02/05/94 

Date  Submitted: 

12/21/93 

Date  Sas^led: 

12/20/93 

Collected  by: 

WA 

Purchase  Order: 
Project  No. : 

2208-0652 

Results 

Limit  o£ 

as  Received 

Dnits 

Quaint  i  tat  ion 

<  0.5 

ug/l 

0.5 

<  0.5 

ug/l 

0.5 

<  0.5 

ug/l 

0.5 

<  0.5 

ug/l 

0.5 

O 

V 

ug/l 

0.5 

<  0.5 

ug/l 

0.5 

<  0.5 

ug/l 

0.5 

<  0.5 

ug/l 

0.5 

» 


» 


» 


B 


B 


B 


1645  West  2200  South.  Salt  Lake  City.  Utah  84119  (801 )  973-0050  FAX  (801)  972-6278 
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Analytical  Reparir 


Mountain  States  Analytical 

Th0  Quality  Satution 

Montgomery  Watson,  Inc. 

4525  South  Wasatch  Blvd. 

Suite  200 

Salt  Lake  City,  OT  84124 

Attn:  Mr.  Robert  Glascot 

Project:  370  -  Hill  AFB 

Sample  ID:  Trip  Blank 
Matrix:  Waste  Water 


Test  Analysis 

0976  Drinking  water  volatiles 
Method:  EPA  524.2 
Ethylbenzene 
Toluene 
o- Xylene 
Naphthalene 

1.2.4 - Trimethylbenzene  (Pseudocumen 

1.3.5 - Trimethylbenzene 
Benzene 

m,p -Xylene 


MSAI  Sample : 

14776 

MSAI  Group: 

3474 

Date  Reported: 

01/06/94 

Discard  Date: 

02/0S/94 

Date  Submitted 

:  12/21/93 

Date  Sampled: 

12/21/93 

Collected  by: 

MA 

Purchase  Order 

: 

Project  No. : 

2208-0652 

» 

Results 

Limit  of 

as  Received 

Units 

Quaint  itation 

» 

<  0.5 

ug/i 

0.5 

<  0.5 

U9/1 

0.5 

<  0.5 

ug/i 

0.5 

<  0.5 

ug/l 

0.5 

<  0.5 

U8/1 

0.5 

<  0.5 

ug/l 

0.5 

<  0.5 

ug/l 

0.5 

<  0.5 

ug/l 

0.5 

»  i 


Respectfully  Submitted, 
Reviewed  and  Approved  t 


Leon  A.  Peterson 
Project  Manager 

1645  West  2200  Souin,  Salt  Lake  City.  Utah  84119  (801)  9734)050  FAX  (801)  972-6278 
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Mountain  States  Analytical 


% 


9 


January  4,  1994  * 

Mr .  Roberr  Glascot 
Montgomery  Watson ,  Inc . 

4525  South  Wasatch  Blvd. 

Suite  200 

Salt  Lake  City,  OT  84124  • 


Reference : 

Project:  870 
Project  No.;  2208-0652 

MSAI  Group:  3439  I 


Dear  Mr.  Glascot: 


Enclosed  are  the  analytical  results  for  your  project  referenced 
above.  The  following  samples  are  included  in  the  report. 

870  MW-7  870  MW-13  870  MW-14 

870  MW-9  870  Trip  Blank 


All  holding  times  were  met  for  the  tests  performed  on  these  samples. 


I 


If  the  report  is  acceptable,  please  approve  the  enclosed  invoice 
and  forward  it  for  payment. 


Thank  you  for  selecting  Mountain  States  Analytical,  Inc. 
your  analytical  laboratory  on  this  project.  If  you  have 
concerning  these  results,  please  feel  free  to  contact  me 


to  serve  as 
any  questions 
at  any  time. 


We  look  forward  to  working  with  you  on  future  projects. 


With  Regards, 


Leon  A.  Peterson 
Project  Manager 


Aaalytfcai 


914! 


•  •• • • 
• •• • 


.v/«  Mountain  States  Analytical 


Th»  Quality  Sokoon 


Montgomery  Watson,  Inc. 
4525  South  Wasatch  Blvd. 
Suite  200 


MSAI  Sas^iie:  14663 

MSAI  Group :  3439 

Date  Reported:  01/04/94 


Salt  Laice  City,  UT  84124 

Discard  Date : 

02/03/94 

Attn:  Mr.  Robert  Glascot 

Date  Submitted 
Date  San^led: 

:  12/17/93 
12/16/93 

Project:  870 

Collected  by: 

BG 

Sample  ID:  870  MW-7 

Purchase  Order 
Project  No. : 

2208-0652 

Matrix:  Waste  Water 

Test  Analysis 

Results 
as  Received 

Units 

Limit  of 
Qu2uitication 

7254  Iron  by  ICP 

1.36 

ing/l 

0.10 

Method:  SW-846  6010 

0219  Nitrogen,  Nitrate/Nitrite 

11.8 

III9/1 

O.OS 

Method:  EPA  353.3 

1125  Sulfate,  Turbidimetric 

26 

mg/l 

2 

Method:  EPA  375.4 

4264  BTEX  and  Naphthalene 

Method:  600/SW-846  602/8020 

Benzene 

<  1.0 

u9/ 1 

1.0 

Toluene 

<  1.0 

ug/l 

1.0 

Ethylbenzene 

<  1.0 

u9/l 

1.0 

m,p -Xylene 

<  1.0 

u9/t 

1.0 

o- Xylene 

<  1.0 

u9/l 

1.0 

Naphthalene 

<  2.0 

U9/1 

2.0 

0976  Drinhing  water  volatiles 

Method:  EPA  524.2 

1,2,4 -Trimethylbenzene  ( Pseudocumen 

<  1 

ug/l 

(1)  1 

1,3, 5 -Trimethylbenzene 

<  1 

ug/l 

1 

il)  -OQ  raised  due  to  insufficient  sample. 


Respectfully  Submitted, 
Reviewed  and  Approved  by: 

Leon  A.  Peterson  ^ 

Project  Manager 


1645  West  2200  Soutn.  Salt  Lake  City.  Utah  84119  (801)  973-0050  FAX  (801 )  972-6278 


•  • 


Analytical  Report 


.V  .V 


■•>yv»A  Mountain  States  Analytical 

Th0  Quality  Sduuon 


Montgomery  Watson,  Inc. 

HSAI  Sample : 
MSAI  Group: 

14864 

3439 

4525  South  Wasatch  Blvd. 

Date  Reported: 

01/04/94 

Suite  200 

Salt  Lake  City,  OT  84124 

Discard  Date: 

02/03/94 

Attn:  Mr.  Robert  Glascot 

Date  Submitted: 
Date  San^led: 

12/17/93 

12/16/93 

Project:  870 

Collected  by; 

BG 

Sample  ID:  870  MW-13 

Purchase  Order: 
Project  No. : 

2208-0652 

Matrix:  Waste  Water 

Test  Analysis  as 

Results 

Received 

Limit  of 

Units  Quantitation 

7254  Iron  by  ICP 

10.2 

i»9/l 

0.10 

Method:  SW-846  6010 

0219  Nitrogen,  Nitrate/Nitrite 

0.10 

mg/l 

0.05 

Method;  EPA  353.3 

1125  Sulfate,  Turbidimetric 

3 

mg/l 

2 

Method;  EPA  375.4 

4264  BTEX  and  Naphthalene 

Method:  SOO/SW-046  602/8020 

Benzene 

2,690 

ug/l 

50 

Toluene 

1,530 

ug/l 

50 

Ethylbenzene 

589 

ug/l 

50 

m,p-Xylene 

3,U0 

ug/l 

50 

o-Xylene 

1,U0 

ug/l 

50 

Naphthalene 

&01 

ug/l 

100 

0976  Drinking  water  volatiles 

Method;  EPA  524.2 

1,2,4 -Trimethylbenzene  ( Pseudocumen 

1,100 

ug/l 

CD  20 

1,3,5 -Trimethylbenzene 

470 

ug/l 

20 

1)  Due  to  high  non-target  compound  level (s) 

,  dilution  was 

required.  The 

% 

t) 


LOQ  was  raised  accordingly. 


Respectfully  Submicted, 
Reviewed  and  Approved  by; 

Leon  A.  Peterson 
Project  Manager 


Report 


•>!v .v»>  Mountain  States  Analytical 

Th»  Quality  Solution 


Moncgcsmery  Watson,  Inc. 

4525  South  Wasatch  Blvd. 
Suite  200 

Salt  Lake  City,  OT  84124 

Attn:  Mr.  Robert  Glascot 

Project:  870 

Sample  ID:  870  MW-14 
Matrix:  Waste  Water 


Test  Analysis 

-’254  Iron  by  ICP 

Method:  SW-846  6010 

0219  Nitrogen,  Nitrate/Nitrite 
Method:  EPA  353.3 

1125  Sulfate,  Turbidimetric 
Method:  EPA  375.4 

4264  BTEX  and  Naphthalene 

Method:  600/SW-846  602/8020 


Results 
as  Received 


MSAI  Sample: 

14665 

MSAI  Group: 

3439 

Date  Reported: 

01/04/94 

Discard  Date : 

02/03/94 

Date  Submitted 

:  12/17/93 

Date  San^led: 

12/16/93 

Collected  by: 

BG 

Purchase  Order 

: 

Project  No. : 

2208-0652 

Limit  of 

Units 

Quantitation 

Benzene 

941 

ug/l 

50 

Toluene 

2,800 

ug/l 

50 

Ethylbenzene 

505 

ug/l 

50 

in,p-Xylene 

4,050 

ug/l 

50 

o- Xylene 

1,460 

ug/l 

50 

Naphthalene 

187 

ug/l 

100 

0976  Drinking  water  volatiles 

Method:  EPA  524.2 

1,2,4 -Trimethylbenzene  ( Pseudocumen 

1,400 

ug/l 

(1)  20 

1,3,5 -Trimethylbenzene 

650 

ug/l 

20 

1)  Due  to  high  non-target  compound  level (s). 

dilution  was 

required. 

The 

LOQ  was  raised  accordinly. 


Respectfully  Submitted, 
Reviewed  and  Approved  by; 

Leon  A.  Peterson 
Project  Manager 


1645  Wa«  2200  South,  Salt  Lake  City,  Utah  84119  (601)  973-0050  FAX  (801)  972-6278 
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•V 

.»*•>»/>  Mountain  States  Analytical 

The  Quality  Solution 


Montgomery  Watson,  Inc. 

4S25  South  Wasatch  Blvd. 
Suite  200 

Salt  Lake  City,  UT  84124 

Attn:  Mr  Robert  Glascot 

Project:  870 

Sample  ID;  870  MW-9 
Matrix:  Waste  Water 


MSAI  Sample:  14886 

MSAI  Group:  3439 

Date  Reported:  01/04/94 

Discard  Date:  02/03/94 

Date  Submitted:  12/17/93 
Date  Sampled:  12/16/93 

Collected  by;  BG 
Purchase  Order; 

Project  No.:  2208-0652 


Test  Analysis 

7254  Iron  by  ICP 

Method:  SW-846  6010 


Results 
as  Received 


Units 
mg/ 1 


Limit  of 
Quantitation 


0219  Nitrogen,  Nitrate/Nitrite 
Method:  EPA  353.3 

1125  Sulfate,  Turbi dimetric 
Method:  EPA  375.4 

4264  BTEX  and  Naphthalene 

Method:  600/SW-846  602/8020 


Benzene 

72 

ug/l 

10 

Toluene 

27 

ug/l 

10 

Ethylbenzene 

35 

ug/l 

10 

m, p -Xylene 

406 

ug/ 1 

10 

0 -Xylene 

•52 

ug/  1 

10 

Naphthalene 

598 

jg/ 1 

20 

2rin)cing  water  volatiles 

Method:  ERA  524.2 

1,2,4 -Trimethylbenzene  :  Pseudocumen 

650 

ug/ 1 

12 

1,3,5 -Trimethylbenzene 

190 

ug/l 

12 

Respectfully  Submitted, 
Reviewed  and  Approved  by; 

—  fy" 

Leon  A.  Peterson 
Project  Manager 
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v*  .v>X  Mountain  States  Analytical 

The  Quelity  Solution 


Montgomery  Watson,  Inc. 

4525  South  Wasatch  Blvd. 
Suite  200 

Salt  Lake  City,  UT  84124 

Attn:  Mr.  Robert  Glascot 

Project:  870 

Sample  ID;  870  Trip  Blank 
Matrix:  Waste  Water 


MSAI  Sample;  14667 

MSAI  Group:  3439 

Date  Reported;  01/04/94 

Discard  Date:  02/03/94 

Date  Submitted;  12/17/93 
Date  Sampled:  12/15/93 

Collected  by:  BG 

Purchase  Order: 

Project  No.:  2208-0652 


Test  Analysis 

4264  3TEX  and  Naphthalene 

Method:  600/SW-846  602/8020 


Results 
as  Received 


1)  LOQ  raised  due  to  insufficient  sample. 


Units 


Limit  of 
Quantitation 


Benzene 

< 

1.0 

ug/ 1 

1.0 

Toluene 

< 

1.0 

ug/L 

1.0 

Ethylbenzene 

< 

1.0 

ug/1 

1.0 

m,p -Xylene 

< 

1.0 

ug/l 

1.0 

0- Xylene 

< 

1.0 

ug/l 

1.0 

Naphthalene 

< 

2.0 

ug/l 

2.0 

Drinking  water  volatiles 

Method:  EPA  524.2 

1,2,4 -Trimethylbenzene  (Pseudocumen 

< 

1 

ug/l 

(1>  1 

1,3, 5 -Trimethylbenzene 

< 

1 

ug/l 

1 

Respectfully  Submitted, 
Reviewed  and  Approved  by: 


Leon  A.  ^leterson 
Project  Manager 
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Invoice  No.  202400 

Invoice  Date  01/04/94 

Page:  1  of 

Project  Naaw:  8/0 

Project  Ninber:  2208-0652 

Purchase  Order: 

Samples  Received:  12/17/93 

Date  Reported:  01/04/94 

Turnaround  Time:  18  days 

Reported  To:  Hr.  Robert  Clascot 


Analyses  Performed 

MSAI  Croup  Number:  3439  See  Analysis  Reference  Table  Below 


Sample  1 .0. 

Date 

Sampled 

Ana 1 yses 

List 

Price 

Rush 

Charges 

0 i scount 

Extenaec 

Price 

14663  870  MU- 7 

12/16/93 

0001 F  0219 

03921 

0976 

1125 

4264 

7254 

534.00 

80.10 

453.9 

14664  870  HU- 13 

12/16/93 

0001 F  0219 

03921 

0976 

1125 

4264 

7254 

534.00 

80.10 

453.9 

14665  870  MU- 14 

12/16/93 

0001 F  0219 

03921 

0976 

1125 

4264 

7254 

534.00 

80.10 

453.9. 

14666  870  HU-9 

12/16/93 

0001F  0219 

03921 

0976 

1125 

4264 

7254 

534.00 

80.10 

453.9 

14667  870  Trip  Blank 

12/15/93 

0001 F  0976 

4264 

465.00 

69.75 

395.21 

Total  Price  S  2,210.8^ 

Analysis  Reference  Table 

.  Unit  . 


Analysis 

No.  Analysis  Name 

Matrix 

Method 

It  of 

Tests 

List 

Price 

Rush 

Charges 

0 i scount 

Amount 

Net 

Price 

Extended 

Price 

0001 F 

Special  Instructigns,  CC/MS  VOA 

SPECIAL  INST.  MSAI 

5 

0.00 

0.00 

0.00 

0.0 

0219 

Nitrogen.  Nitrate/Nitrite 

UA 

EPA  353.3 

4 

15.00 

2.25 

12.75 

51.0 

03921 

Flame/ICP  Prep  tor  Metals,  Waters 

WVI 

SU-846  3005 

4 

15.00 

2.25 

12.75 

51.0 

0976 

Drinking  water  volatiles 

UA 

EPA  524.2 

5 

375.00 

56.25 

318.75 

1,593.7 

1125 

Sulfate,  Turbidimetric 

uw 

EPA  375.4 

4 

25.00 

3.75 

21.25 

85.0 

4264 

BTEX  and  Naphthalene 

uu 

600/SU-846  602/802 

5 

90.00 

13.50 

76.50 

382.5 

7254 

Iron  by  ICP 

uu 

SU-846  6010 

u 

14.00 

2.10 

11.90 

47.6 

Total  Price  S  2.210.8 

Pricing  Suitnary 

Extended  List  Price  S  2,601.C 

Total  Rush  Charges  S  0.0 

Total  Discount  S(  390.1 

TOTAL  AMOUNT  DUE  S  2.210.8 


1645  West  2200  Souln.  Salt  Laxe  City  Utah  84l  19  (801)  973-0050  FAX  (801 )  972-6278 
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Mountain  States  Analytical 


January  6,  1994 

Mr.  Robert  Glascoc 
Montgomery  Watson,  Inc. 
4525  South  Wasatch  Blvd. 
Suite  200 

Salt  Lake  City,  OT  84124 


Reference : 

Project:  870  -  Hill  AFB 
Project  No. :  2208-0652 
MSAI  Group:  3474 


Dear  Mr.  Glascoc : 


Enclosed  are  the  analytical  results  for  your  project  referenced 
above.  The  following  samples  are  included  in  the  report. 


870  MW-20 


870  MW-1 


Trip  Blcuik 


All  holding  times  were  met  for  the  tests  performed  on  these  samples. 


If  the  report  is  acceptable,  please  approve  the  enclosed  invoice 
and  forward  it  for  payment. 

Thank  you  for  selecting  Mountain  States  Analytical,  Inc.  to  serve  as 
your  analytical  laboratory  on  this  project.  If  you  have  einy  questions 
concerning  these  results,  please  feel  free  to  contact  me  at  any  time. 

We  look  forward  to  working  with  you  on  future  projects. 


With  Regards, 


Leon  A.  Peterson 
Project  Manager 


MSAI  Sample:  14774 

MSAI  Group:  3474 

Date  Reported:  01/06/94 

Discard  Date:  02/05/94  I 

Date  Submitted:  12/21/93 
Date  Sampled:  12/21/93 

Collected  by:  MA 

Purchase  Order: 

Project  No. :  2208*0652 

» 


Test 

Analysis 

Results 
as  Received 

Units 

Limit  of 
Quantitation 

7254 

Iron  by  I  CP 

Method:  SW-846  6010 

11.4 

mg/l 

0.10 

1 

0219 

Nitrogen,  Nitrate/Nitrite 

Method:  EPA  353.3 

<  0.05 

iti9/l 

0.05 

1125 

Sulfate,  Turbidimetric 

Method:  EPA  375.4 

3 

Rig/l 

2 

1 

0976 

Drinking  water  volatiles 

Method:  EPA  524.2 

1.2.4 - Trimethylbenzene  ( Pseudocumen 

1.3. 5 - Trimethylbenzene 

<  10 

100 

ug/t 

ug/l 

(1)  10 

10 

1 

:i) 

Due  to  high  target  compound  level (s). 

dilution  was 

required.  The 

LOQ 

was  raised  accordingly. 


I 


.  »*»»•  Mountain  States  Analytical 

The  Quality  Sotijlton 

MSAI  Sample: 

14775 

Montgomery  Watson,  Inc. 

MSAI  Group: 

3474 

4525  South  Wasatch  Blvd. 

Suite  200 

Date  Reported: 

01/06/94 

Salt  Lake  City,  OT  84124 

Discard  Date: 

02/05/94 

Date  Submitted 

:  12/21/93 

Attn:  Mr.  Robert  Glascot 

Date  Sao^led: 

12/21/93 

Pro:]ect:  870  -  Hill  AFB 

Collected  by: 
Purchase  Order 

MA 

Sample  ID:  870  MW-1 

Project  No. : 

2208-0652 

Matrix:  Waste  Water 

Results 

Limit  of 

Test  Analysis 

as  Received 

Units 

Quantitation 

7254  Iron  by  ICP 

10.8 

mg/l 

0.10 

Method:  SW-846  6010 

0219  Nitrogen,  Nitrate/Nitrite 

<  0.05 

mg/l 

0.05 

Method:  EPA  353.3 

^  1125  Sulfate,  Turbidimetric 

2 

mg/l 

2 

Method:  EPA  375.4 

0976  Drinking  water  volatiles 

Method:  EPA  524.2 

1,2,4 -Trimethylbenzene  ( Pseudocumen 

680 

ug/L 

<1)  10 

1,3,5 -Trimethylbenzene 

330 

ug/l 

10 

(1)  Due  to  high  target  compound  level (s). 

dilution  was 

required.  The  LOQ 

was  raised  accordingly. 

I 


» 


Respectfully  Submitted, 
Reviewed  and  Appro3fed^y: 


Leon  A.  Peterson 
Project  Manager 


» 


1645  West  2200  South.  Salt  Lake  City.  Utah  64119  (801)  973-0050  FAX  (801)  972-6278 


Analytical  Report 


A 

•••••• 

*  *•*  *  *A^ 

.  • « .  • « • •• 


Mountain  States  Analytical 

Ttm  OuaMy  Sokjtton 


Montgomery  Watson,  Inc. 

MSAI  Sample: 
MSAI  Group: 

14776 

3474 

4525  South  Wasatch  Blvd. 

Date  Reported: 

01/06/94 

Suite  200 

Salt  Lake  City,  UT  84124 

Discard  Date: 

02/05/94 

Attn:  Mr.  Robert  Glascot 

Dace  Submitted 
Date  San^led: 

:  12/21/93 
12/21/93 

Project:  870  -  Hill  AFB 

Collected  by: 

MA 

Sample  ID:  Trip  Blank 

Purchase  Order 
Project  No. : 

2208*0652 

Matrix:  Waste  Water 

Test  Analysis 

Results 
as  Received 

Units 

Limit  o£ 
Quantitation 

0976  Drinking  water  volatiles 

Method;  EPA  524.2 

1,2,4 -Trimethylbenzene  (Pseudocumen 

<  0.5 

ug/l 

0.5 

1,3, 5 -Trimethylbenzene 

<  0.5 

U9/1 

0.5 

I 


•  • 


4 


4 


4 


4 


4 


4 


4 


4 


.•.v.v.v- 

• • • • • •## 


Mountain  States  Analytical 

The  Quality  Sciuiiofi 


Hr.  Robert  Clascot 
Montgooery  Uatton,  Inc. 
4S2S  South  Uasatch  Blvd. 
Salt  Lake  City,  UT  84124 
Suite  200 


Invoice  No. 

202434 

Invoice  Date 

01/06/94 

Project  NaaM: 

870  -  Hill  AFB 

Page 

Project  Nvjiber: 

2208-0652 

Purchase  Order: 
SMples  Received: 

12/21/93 

Date  Reported: 

01/06/94 

Turnaround  Tiaie: 

16  days 

Reported  To: 

Mr.  Robert  Clascot 

HSAI  Croup  Nvjnber:  3474 

Date 

Sample  I.D. 

Sampled 

14774  870  MW- 20 

12/21/93 

14775  870  MU-1 

12/21/93 

14776  Trip  Blank 

12/21/93 

Analyses  Perfonacd 
See  Analysis  Reference  Table  Below 

Analyses 


OOQ1F  0219  03921  0976  112S  7254 
0001 F  0219  03921  0976  1125  7254 
0001 F  0976 


List 

Price 

Rush 

Charges 

0  i  scount 

Extendec 

Price 

444.00 

66.60 

377. 4C 

444.00 

66.60 

377. 4C 

375.00 

56.25 

318.71 

Total  Price  $  1,073.S‘  ^ 


Analysis  Reference  Table 


Analysis 


No. 

Analysis  Name 

Matrix 

Method 

000  IF 

Special  Instructions,  GC/MS  VOA 

SPECIAL  INST.  HSAI 

0219 

Nitrogen,  Nitrate/Nitrite 

UA 

EPA  353.3 

03921 

Flame/ICP  Prep  for  Metals,  waters 

UU 

SU-846  3005 

0976 

Drinking  water  volatiles 

UA 

EPA  524.2 

1125 

Sulfate,  Turbidimetric 

UU 

EPA  375.4 

7254 

Iron  by  ICP 

UU 

SU-846  6010 

Unit 


•  of 

List 

Rush 

0 i scount 

Hat 

Exf»ndea 

Tests 

Price 

Charges 

AaMunt 

Price 

e 

3 

0.00 

0.00 

0.00 

O.C 

2 

15.00 

2.25 

12.75 

25.5 

2 

15.00 

2.25 

12.75 

25.5 

3 

375.00 

54.25 

318.75 

956.2 

2 

25.00 

3.75 

21.25 

42.5 

2 

14.00 

,'.10 

11.90 

23. E 

Total 

Price 

S  1,073.1 

Pricing  Sumary 


Extended  List  Price 
Total  Rush  Charges 
Total  Discount 


$  1,263. 

$  0. 
$(  189. 


TOTAL  AMOUNT  DUE  $  1,073. 

» 


4 


» 


4 


"u  to*  d" 


4 


'(j45  Wosi 


Soutn  bait  L.iKe  Citv  iKOt t 'J)r3  0050  FAX  180^972-6278 


V. v!  //X  Mountain  States  Analytical 


January  6,  1994 

Mr .  Robert  Glascot 
Montgomery  Watson,  Inc. 
4525  South  Wasatch  Blvd. 
Suite  200 

Salt  LaJce  City,  OT  84124 


Reference : 

Project;  Hill  AFB  -  870 
Project  No.:  2208-0652 
MSAI  Group:  3465 


Dear  Mr.  Glascot : 


Enclosed  are  the  amalytical  results  for  your  project  referenced 
above.  The  following  samples  are  included  in  the  report. 

870  MW-8  870  MW-4  870  MW-2 

Trip  Blank 


All  holding  times  were  met  for  the  tests  performed  on  these  samples. 


If  the  report  is  acceptadsle,  please  approve  the  enclosed  invoice 
and  forward  it  for  payment. 

Thank  you  for  selecting  Mountain  States  Analytical,  Inc.  to  serve  as 
your  analytical  laboratory  on  this  project.  If  you  have  any  questions 
concerning  these  results,  please  feel  free  to  contact  me  at  any  time. 

We  look  forward  to  working  with  you  on  future  projects. 


Leon  A.  Peterson 
Project  Manager 


. 


Analytical  Report: 


•>!v!v>X  Mountain  States  Analytical 

The  Qua/iiy  Sokibon 


Moncgeanety  Watson,  Inc. 

4525  South  Wasatch  Blvd. 
Suite  200 

Salt  Lahe  City,  OT  84124 

Attn:  Hr.  Robert  Glascot 

Project:  Hill  AFB  -  870 

Sample  ID;  870  MW-8 
Matrix:  Waste  Water 


MSAI  Sait^le:  14748 

MSAI  Group:  3465 

Date  Reported:  01/06/94 

Discard  Date;  02/05/94 
Date  Submitted:  12/21/93 
Date  Sas^led:  12/20/93 

Collected  by.  HA 
Purchase  Order: 

Project  No. :  2208-0652 


Test  Analysis 

7254  Iron  by  ICP 

Method:  SW-846  6010 

0219  Nitrogen,  Nitrate/Nitrice 
Method:  EPA  353.3 


Results 
as  Received 


Units 


Limit  o£ 
Quemtitation 


1125  Sulfate,  Turbidimetric 
Method:  EPA  375.4 


»  i 


0976  Drinking  water  volatiles 
Method;  EPA  524.2 

1 . 2 . 4 - Trimethylbenzene  ( Pseudocumen  280 

1 . 3 . 5 - Trimethylbenzene  140 

(11  Due  to  high  target  compound  level (s),  dilution  was 
was  rarsed  accordingly. 


required.  The  LOQ 


Respectfully  Submitte^ 
Reviewed  and  Approvpd^ 


Leon  A.  Peterson 
Project  Manager 


1645  Wwt  2200  Soum.  Salt  Lake  City.  Utah  84119  (801 1  973-0050  FAX  (801)  972-6278 


•  • 


Analytical  Report 


4 


4 


4 


4 


4 


4 


0 

^  ••• 

■•»*»»•  Mountain  States  Analytical 

The  OuMiy  Solution 


MSAI  Sample: 

14749 

Montgomery  Watson,  Inc. 

MSAI  Group: 

3465 

4525  South  Wasatch  Blvd. 

Suite  200 

Date  Reported: 

01/06/94 

1 

Salt  Lake  City,  OT  84124 

Discard  Date : 

02/05/94 

Date  Submitted 

:  12/21/93 

Attn:  Mr.  Robert  Glascot 

Date  San^led: 

12/20/93 

Project:  Hill  AFB  -  870 

Collected  by: 

WA 

Purchase  Order 

: 

Sample  ID:  870  MW-4 

Matrix:  Waste  Water 

Project  No . : 

2208-0652 

» 

Results 

Limit  of 

Test 

Analysis 

as  Received 

Units 

Quantitation 

7254 

Iron  by  I CP 

13.6 

">9/l 

0.10 

Method:  SW-846  6010 

0219 

Nitrogen,  Nitrate/Nitrite 

2.32 

mg/l 

0.05 

Method:  EPA  353.3 

•  1125 

Sulfate,  Turbidimetric 

<  2 

mg/l 

2 

1 

Method:  EPA  375.4 

0976 

Drinking  water  volatiles 

Method:  EPA  524.2 

1,2,4 -Trimethylbenzene  ( Pseudocumen 

1,500 

ug/l 

(1)  100 

1,3,5 -Trimethylbenzene 

550 

ug/l 

100 

1 

Cue  cc  high  target  compound  level (s),  dilution  was  recpiired.  The  LOQ 
was  raised  accordingly. 


4 


4 


4 


Respectfully  Submitted, 
Reviewed  cind  Approve^_ly: 


Leon  A. 
Project 


Peterson 

Manager 


1645  West  2200  South.  Salt  Lake  City.  Utah  84119  1801)  973-0050  FAX  (801)  972-6278 


» 


•  •••••  • 


» 


•  • 


I 


Anaiyticat  Report 


Mountain  States  Analytical 

Th«  Ouatay  Sotunon 


Montgomery  Watson,  Inc. 

4525  South  Wasatch  Blvd. 
Suite  200 

Salt  Lake  City,  UT  84124 

Attn:  Mr.  Robert  Glascot 

Project;  Hill  AFB  -  870 

sample  ID:  870  MW-2 
Matrix:  Waste  Water 


MSAI  Bangle:  14750 

MSAI  Group:  3465 

Dace  Reported:  01/06/94 


Discard  Date: 
Dace  Submitted: 
Date  Sampled: 
Collected  by: 
Purchase  Order: 
Project  No. : 


02/05/94 

12/21/93 

12/20/93 

WA 

2208-0652 


t) 


♦ 


» 


Test 

Analysis 

Results 
as  Received 

Units 

Limit  of 
Quantitation 

7254 

Iron  by  ICP 

Method:  SW-a46  6010 

50.5 

mg/i 

0.10 

» 

0219 

Nitrogen,  Nitrate/Nitrite 

Method:  EPA  353.3 

0.25 

mg/l 

0.05 

1125 

Sulfate,  Turbidimecric 

Method:  EPA  375.4 

40 

mg/l 

2 

0976 

Drinking  water  volatiles 

Method:  EPA  524.2 

1.2.4 - Trimethylbenzene  ( Pseudocumen 

1.3.5 - Trimethylbenzene 

750 

350 

ug/l 

ug/l 

(1)  20 

20 

1 

(1) 

Due  to  high  target  compound  level (s), 

dilution  was 

required.  The 

LOQ 

was  raised  accordingly. 


Respectfully  Submittea, 
Reviewed  and  Approv_e^by: 


1645  West  2200  Soutn.  Salt  Latte  City,  Utah  84119  (801 )  973-0050  FAX  (801)  972-6278 


I 

— - - 


% 


✓ 


.•>r*.vrvX  Mountain  States  Analytical 

The  QuJIiiy  Solution 


Mr.  Robert  Glascoc 
Hontgonery  Watson,  Inc. 
4525  South  Wasatch  Slvd. 
Salt  Lake  City,  UT  84124 
Suite  200 


Invoice  No. 

202433 

Invoice  Date 

01/06/94 

Project  Name: 

Hill  AFB  -  870 

Page:  1 

Project  Niaiber: 

2208-0652 

Purchase  Order: 
Samples  Received: 

12/21/93 

Date  Reported: 

01/06/94 

Turnaround  Time: 

16  days 

Reported  To: 

Hr.  Robert  Clascot 

Analyses  Performed 


HSAI  Croup  Number;  3465  See  Analysis  Reference 


Sample  I.D. 

Date 

Sampled 

Analyses 

14748  870  HW-B 

12/20/93 

000  IF 

0219 

03921 

0976 

14749  870  MU-4 

12/20/93 

0001 F 

0219 

03921 

0976 

14750  870  MW-2 

12/20/93 

0001F 

0219 

03921 

0976 

14751  Trip  Blanx 

12/20/93 

0001 F 

0976 

Table  Below 


List 

Price 

Rush 

Charges  Discount 

Exterc 

Price 

1125 

7254 

444.00 

66.60 

377. 

1125 

7254 

444.00 

66.60 

377 

1125 

7254 

444.00 

66.60 

377. 

375.00 

56.25  318. 

Total  Price  S 

1,450. 

Analysis  Reference  Table 


inalysis 


No. 

Analysis  Name 

Matrix 

Method 

000  IF 

Special  Instructions,  CC/MS  VOA 

SPECIAL  INST.  MSAI 

0219 

Nitrogen,  Nitrate/Nitrite 

UA 

EPA  353.3 

03921 

flame/ICP  Prep  for  Metals,  Waters 

UU 

SU-646  3005 

0976 

Drinking  water  volatiles 

UA 

EPA  524.2 

•125 

Sulfate,  Turbidimetric 

UU 

EPA  375.4 

7254 

: ron  Cy  I  CP 

UU 

SU-846  6010 

Unit 


«  of 

List 

Rush 

Discount 

Net 

Extence 

Tests 

Price 

Charges 

Amount 

Price 

Price 

4 

0.00 

0.00 

0.00 

C. 

3 

15.00 

2.25 

12.75 

38. 

3 

15.00 

2.25 

12.75 

38. 

4 

375.00 

56.25 

318.75 

1.275. 

3 

25.00 

3.75 

21.25 

63. 

3 

14.00 

2.10 

11.90 

35. 

Total  Price  $  1,45C. 


Pricing  Siantiary 


Extenaed  List  Price 
Total  Rush  Charges 
Total  Discount 


S  1,707. 
$  C. 
$(  25c. 


■  ,,.15  vV.'v:  _ Sucii'  c.li!  L.lsr  v_  1.  uMi'.  o  'li'T  'I:';;  >  I 'j -Ji  ri.'  '■»' 


total  amount  due  S  1,45C. 


.  v>*v>X\  Mountain  States  Analytical 


January  5 ,  1994 

Mr.  Robert  Glascot 
Montgomery  Watson,  Inc. 
4525  South  Wasatch  Blvd. 
Suite  200 

Salt  Lake  City,  CT  84124 


Reference : 

Project:  OST  870 
MSAI  Group:  3452 


Dear  Mr.  Glascot: 


Enclosed  are  the  analytical  results  for  v  project  referenced 
above.  The  following  samples  are  included  in  the  report. 

870  MW-5  870  MW-3  870  MW-6 

Trip  Blank 


All  holding  times  were  met  for  the  tests  performed  on  these  saaple^ 
except : 

Sample  -  (Sample  Date)  Expiration  Date  Days  Past 

Test  Description  Date  Analyzed  Holding  Tima 


870  MW-5  -  (12/17/93) 

Nitrogen,  Nitrate/Nitrite  12/19/93  12/20/93  1 

870  MW-3  -  (12/17/93) 

Nitrogen,  Nitrate/Nitrite  12/19/93  12/20/93  l 


870  MW-6  -  (12/17/93) 

Nitrogen,  Nitrate/Nitrite  12/19/93  12/20/93  1 


If  the  report  is  acceptable,  please  approve  the  enclosed  invoice 


I 


(S) 


January  S,  1994 
Raferance : 

Projact:  OST  870 
MSAI  Group:  34S2 
Paga  2 


I 


and  forward  it  for  payment. 

Thank  you  for  selecting  Mountain  States  Analytical,  Inc.  to  serve  as 
your  analytical  laboratory  on  this  project.  If  you  have  any  questions 
concerning  these  results,  please  feel  free  to  contact  me  at  any  time. 

We  look  forward  to  working  with  you  on  future  projects. 


With  Regards, 


Leon  A.  Peterson 
Pro:ject  Manager  ! 


» 


I 


> 


» 


» 


» 


> 


> 


AnSytica!  Report 


•  •• 

•  ••  • •••• 

• • • • •• •• 


Mountain  States  Analytical 

77i«  OuaMy  Soft/fton 


Montgomery  Watson,  Inc. 

4525  South  Wasatch  Blvd. 
Suite  200 

Salt  Ladce  City,  OT  84124 

Attn;  Mr.  Robert  Glascot 
Project:  OST  870 

Sample  ID:  870  MW-5 
Matrix:  Waste  Water 


HSAI  Saddle:  14700 

MSAI  Group;  3452 

Date  Reported:  01/05/94 

Discard  Date:  02/04/94 

Date  Submitted:  12/20/93 
Date  San^jled:  12/17/93 

Collected  by:  BG 

Purchase  Order: 

Project  No. ; 


Test  Analysis 


Results 

as  Received  Units 


Limit  of 
Quantitation 


7254  Iron  by  ICP  6.41 

Method:  SW-846  6010 

0219  Nitrogen,  Nitrate/Nitrite  no 

Method:  EPA  353.3 

•  1125  Sulfate,  Turbidimetric  mo 

Method:  EPA  375.4 

0976  Drinking  water  volatiles 
Method;  EPA  524.2 

1.2.4 - Trimethylbenzene  ( Pseudocumen  960 

1 . 3 . 5 - Trimethylbenzene  450 


mg/l 


mg/ 1 


mg/l 


ug/l 

ug/l 


0.10 


0.05 


2 


25 

25 


» 


% 


» 


Ar 


» 


» 


» 


I 


NTJ  -  Not  detected  at  the  limit  of  detection 


P.espectfully  Submitted, 
Reviewed  and  Approjted  by. 


Leon  A.  Peterson 
Project  Manager 


1645  West  2200  Soutn.  Salt  Laxe  City,  Utah  84119  (801)  973-0050  FAX  (801)  972-6278  I 
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Anal^cai  Report 


•V  A 

*••••• 
••• •••* 


'.w'.ww  Mountain  States  Analytical 


Tha  QuaMy  Sokjoofi 


Montgomery  Watson,  Inc. 

4525  South  Wasatch  Blvd. 
Suite  200 

Salt  Lake  City,  UT  84124 

Attn:  Mr.  Robert  Glascot 

Project:  OST  870 

Sample  ID:  870  MW-3 
Matrix:  Waste  Water 


MSAI  S2unple:  14701 

MSAI  Group:  3452 

Date  Reported:  01/05/94 


Discard  Date : 
Date  Submitted: 
Date  Sampled: 
Collected  by: 
Purchase  Order: 
Project  No, : 


02/04/94 

12/20/93 

12/17/93 

BG 


Results 

Limit  of 

Test 

Analysis 

as  Received 

Units 

Quantitation 

7254 

Iron  by  ICP 

8.20 

mg/l 

0.10 

Method:  SW-846  6010 

0219 

Nitrogen.  Nitrate/Nitrite 

NO 

nig/l 

o.os 

Method:  EPA  353.3 

1125 

Sulfate,  Turbidimetric 

NO 

ng/l 

2 

Method:  EPA  375.4 

0976 

Drinking  water  volatiles 

Method:  EPA  524.2 

1,2,4 -Trimethylbenrene  (Pseudocumen 

1,000 

U9/1 

25 

1,3,5 -Trimethylbenzene 

480 

U9/1 

25 

I 


» 


I 


» 


» 


MD  -  :Jot  detected  at  t.he  limit  of  detection 


Respectfully  Submitted, 
Reviewed  and  Approves!— ^y : 


Leon  A.  Peterson  ^ 

Project  Manager 


1645  We«  2200  Soum.  Salt  Lake  City,  Utah  84119  (801)  973-0050  FAX  (801)  972-6278 


»  i 


•  • 


•  • 


•  • 


4 


Analytical  Report: 


•»/»»«  Mountain  States  Analytical 

Ttm  OuaMy  Solution 


Moncgomery  Watson,  Inc. 

452S  South  Wasatch  Blvd. 
Suite  200 

Salt  Lake  City,  UT  84124 

Attn:  Mr.  Robert  Glascot 

Project:  UST  870 

Sample  ID:  870  MW-6 
Matrix:  Waste  Water 


MSAI  Sample:  14702 

MSAI  Group:  S4S2 

Date  Reported:  01/05/94 

Discard  Date:  02/04/94 

Date  Submitted:  12/20/93 
Date  Saa^led:  12/17/93 

Collected  by:  BG 

Purchase  Order: 

Project  No. : 


Test  Analysis 

7254  Iron  by  ICP 

Method:  SW-846  6010 

0219  Nitrogen,  Nitrate/Nitrite 
Method:  EPA  353.3 

^  1125  Sulfate,  Turbidimetric 
Method:  EPA  375.4 

0976  Drinking  water  volatiles 
Method:  EPA  524.2 

1.2.4 - Trimethylbenzene  ( Pseudocumen 

1.3. 5 - Trimethylbenzene 


Results 
as  Received 


Units 


Limit  of 
Quwtitation 


Respectfully  Submitted, 
Reviewed  and  Approved— by: 


Leon  A.  Peterson 
Project  Manager 


1645  West  2200  South.  Salt  Lake  City,  Utah  84119  (801)  973-0050  FAX  (801)  972-6278 


•  • 


4 


Analytical  Ref^rt- 


1645  W*st  2200  South,  Salt  Laxe  City,  Utah  84119  (801 )  973-0050  FAX  (801 )  972-6278 


AA 

.•.••v/A 


Mountain  States  Analytical 

Th«  Ouaiiiy  SoAjivn 


Hr.  Robert  Cl  Meet 
HentgoMry  wetson,  Inc. 
4S2S  South  UMateh  Blvd. 
Salt  Lake  City,  UT  84124 
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HSAI  Group  Nudaer:  3452 

Oate 

Sample  1.0. 

Saspled 

14700  870  MW-5 

12/17/93 

14701  870  MU-3 

12/17/93 

14702  870  MU-6 

12/17/93 

14703  Trip  Blank 

12/17/93 

Analyses  Performed 
See  Analysis  Reference  Table  Belou 


Analyses 


0001 F 

0219 

03921 

0976 

1125 

7254 

0001 F 

0219 

Q392I 

0976 

1125 

7254 

0001 F 

0219 

03921 

0976 

1125 

7254 

0001 F 

0976 

List 

Rush 

Extended 

Price 

Charges  Discount 

Price 

444.00 

66.60 

377.40 

444.00 

66.60 

377.40 

444.00 

66.60 

377.40 

375.00 

56.25 

318.75 

Total  Price  1 

1,450.95 
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Analysis  Reference  Table 


Analysis 


No. 

Analysis  Name 

Matrix 

Method 

0001 F 

Special  Instructions,  GC/HS  VOA 

SPECIAL  INST.  MSAI 

0219 

Nitrogen,  Nitrate/Nitrite 

UA 

EPA  353.3 

03921 

Flame/lCP  Prep  for  Metals,  Uaters 

uu 

SU-e46  3005 

0976 

Orinking  water  volatiles 

UA 

EPA  524.2 

1125 

Sulfate,  Turbidimetric 

UU 

EPA  375.4 

7254 

1 ron  by  ICP 

uu 

SU-846  6010 

«  of 

List 

Rush  Discount 

Net 

Extended 

Tests 

Price 

Charges  Amount 

Price 

Price 

4 

0.00 

0.00 

0.00 

o.oc 

3 

15.00 

2.25 

12.75 

38.25 

3 

15.00 

2.25 

12.75 

38.25 

4 

375.00 

56.25 

318.75 

1, 275.ee 

3 

25.00 

3.75 

21.25 

63.  r. 

3 

14.00 

2.10 

11.90 

35.7: 

Total 

Price 

t  1,450.9' 

Pricing  Suimary 


Extended  List  Price 

S 

1.707.C 

Total  Rush  Charges 

s 

O.C 

Total  Discount 

i( 

256. C 

TOTAL  amount  OUE 

s 

1,450.9 
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USEPP  RSKERL-POA  SSB/^B 


405  436  8703  P.02 


R«f:  94-Bll3/rc 

January  6,  1994 


Or.  John  Wilson 

R.S.  Karr  Envinnaantal  Rosaarch  Lab 
n.S.  Envlronnantal  Protacblon  Agancy 
Post  Office  Box  1198 
Ada,  ox  74830 

I 

IHRtT:  S.A.  Vandagrift^^ 

Dear  John: 

Attached  are  results  for  nethana  on  sanples  as  par  Sarvlca 
Kaquast  #  R£-0'-39.  Saaplas  vara  zreceivad  on  12/22/93  a^  12/28/93 
and  analysed  on  12/27/93  and  1/3/94.  Sasplas  vara  prepared  as 
described  in  the  paper  "Dissolved  Oxygen  and  Methane  in  Water  by  a 
6C  Headspace  Equilibration  Technigua",  by  Kaapball  et  al.,  in 
International  Journal  of  Enviromeirtal  Analytical  Chenistrv.  Voluaa 
36,  pp.  249-257.  Analysis  and  calculations  vara  parforaad  as  par 
RSKSOP-147. 

If  you  have  any  questions,  please  feel  free  to  sea  »a. 

Sincerely, 

Bryan  Newell 


xc:  r.L. 
J.L. 


Cosby 

Seeley 
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SF-0-39 


analyzed  12/27/93  > 


SAMPLE 

METHANE 

LAB  BLANK 

0.0003 

MW-2 

0.0003 

MW-3 

0.459 

MW-4 

0.012 

MW-5 

2.040 

MW-6 

0.002 

MW-7 

ND 

MW-8 

0.006 

MW-9 

0.006 

MW-13 

0.498 

MW-13RELDOUP 

0.483 

MW-14 

0.023 

MW-U  LAB  DUP 

0.023 

ANALYZED  1/3/94 

MW-1 

0.041 

MW-1  FIELD  DUP 

0.042 

MW-20 

0.044 

STANOAFIDS 

10PPMCH4 

9.86 

1Q0PPMCH4 

99.79 

1000  PPM  CH4 

1000.05 

1  %CH4 

0.94 

4%CH4 

3.79 

UMITS  OF  QUANTITATION 

LOWER 

0.001 

UffBT 

3.679 

UNfTS  FOR  SAMPLES  ARE  mgrt- 
UNfTS  FOR  STANDARDS  CORRESPOND 
TO  UNfTS  IN  THE  SAMPLE  COLUMN. 
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CHAIN  OF  CUSTODY  RECORD/LAB  WORK  REQUEST 
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% 

• 

!  TECHiUnmm 
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i 

% 

1  Refs  93-LS9 

August  25,  1993 

Wr'.''ton  Kampbeil  ’ 

^.S.  Ken  Environmental  Research  Lab 

D.S.  Environmental  Protection  Agency 

P.O.  Box  1198 

» 

Ada,  OX  74821-1198 
THRU:  S.A.  Vandegrift 

Dear  Dont  I 


Please  find  attached  results  of  the  aqueous  sanples  from  Hill  AFB,  in 
Utah,  to  be  analyzed  by  purge-and-trap  GC-PIO/FID  for  Benzene,  Toluene, 
Ethylbenzene,  the  Xylene  iscnners,  the  Triaethylbenzenes  and  Fuel  Carbon.  We 
received  your  11  samples,  in  duplicate,  on  August  24,  1993  in  40  mL  VOA 
vials.  A  1/10  dilution  was  perfomted  on  sample  "82-MH-ll”  due  to  the  I 
presence  of  free-floating  product  on  the  sample.  On  August  24,  1993, 

automated  purge-and-trap  sanqiling  was  performed  using  an  01  autosampler  and 
an  01  4460  sample  concentrator  in  line  with  a  HP  5890  gas  chromatograph.  A 
5  place  external  standard  curve  (1-10-100-500-1000  ppb)  was  used  to 
uantitate  the  samples. 

• 

This  %fork  was  performed  under  Service  Request  #SF-0-5.  RSKSOP-133, 
"Simultaneous  Analysis  of  Aromatics  and  Total  Fuel  Carbon  by  Dual  Column-Dual 
Detector  for  Ground  Water  Samples"  was  used  for  these  analyses. 


If  you  have  any  questions  about  these  analyses,  please  contact-  me  at 
your  convenience. 


» 


Sincerely, 


Lisa  R.  Secrest 
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Raft  93-LSlO 
Augnst  30,  1993 


Dr.  Don  Kampball  '  I 

R.S.  Kerr  Environoiantal  Rasaarch  Lab 

n.S.  Environmental  Protection  Agency 

P.O.  Box  1198 

Ada,  OK  74821-1198 

THRDt  S.A.  Vandegrift^^  I 

Dear  Donx 

This  letter  is  «rritten  in  response  to  Dr.  J.  Wilson's  inquiry  concerning 
the  reported  value  of  benzene  for  the  Hill  AFB  aqueous  sample  "Sl-MW-lO" 
(Ref:  ^3-LS9).  Due  to  the  presence  of  free-floating  product  on  the  aqueous  | 
sample,  a  1/10  dilution  was  performed  prior  to  analysis  on  August  24,  1993. 
The  report  letter  incorrectly  identified  the  diluted  sample  as  ”82-MW-ll.” 

As  a  result  of  Dr.  Wilson's  inquiry,  a  1/2  dilution  was  made  on  the  duplicate 
of  sample  "Sl-HW-lO"  and  was  analyzed  on  August  30,  1993.  The  sample  was 
stored  at  4*C  until  diluted.  Results  of  the  analysis  are  attached.  Due  to 
the  dilution,  the  lower  limit  of  quantitation  is  2  ppb  for  all  coaipounds.  A  | 
place  external  standard  curve  (1-10-100-500-1000  ppb)  was  used  to 
^uantitate  the  sample. 

This  work  was  performed  under  Service  Request  #SF-0-5.  RSKSOP-133, 
"Simultaneous  Analysis  of  Aromatics  and  Total  Fuel  Carbon  by  Dual  Column-Dual 
Detector  for  Ground  Water  Samples"  was  used  for  these  analyses.  I 

If  you  have  any  questions  about  these  analyses,  please  contact  me  at 
your  convenience. 

Sincerely, 


Lisa  R.  Secrest 


xc:  R.L.  Cosby 
J.L.  Seeley 
J.  Wilson  {/ 
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GRIDDED  MODEL  INPUT  AND  CALIBRATION  RESULTS 
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Each  cell  is  85x110  ft 

Add  4,000  ft  for  ground  water 

elevation  above  mean-sea-level  (msl) 


Boundary  Ground  Water 
Levels  For  Hill  AFB  Model 


SNCINEERINC-SCIENCEalNC, 


Denver,  Colorado 


f.egend;  Each  cell  is  85x110  ft 

Concentrations  are  in  mg/L 


Nitrate  (as  N)  Grid 
For  Hill  AFB  Model 


Denver,  Colorado 
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Nitrate  values  (as  nitrate  ion)  used  in  initial  setup  of  Hill  model,  Fall  1993 


(mg/L) 
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(x-axis) 


Legend;  Each  cell  is  85x110  ft 

Concentrations  are  in  mg/L 


Nitrate  (as  NOj")  Grid 
For  Hill  AFB  Model 


ENQINEBRING-SCIENCE.  INC. 


Denver.  Colorado 
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Combined  concentrations  of  oxygen  and  nitrate  used  for  setup  of  Hill  model.  Fall  1993. 


Ground  Water  Model  Calibration  Error 


Location 

Actual 

Water  Level 

Calibrated 

Water  Level 

derivation  from  mean 

^tn"^8  (hnn’ba) 

I  -  I 

EPA82I 

4664.53 

4658.0 

-6.53 

6.53 

42.6409 

EPA82D 

4631.70 

4630.0 

-1.7 

1.7 

2.89 

EPA82B 

4608.28 

4612.0 

3.72 

3.72 

13.8384 

EPA82C 

4603.37 

4605.5 

2.13 

2.13 

4.5369 

EPA82F 

4600.06 

4596.0 

-4.06 

4.06 

16.4836 

EPA82E 

459521 

4587.5 

-7.71 

7.71 

59.4441 

EPA92H 

4599.66 

4598.0 

-1.66 

1.66 

2.7556 

CPT-41 

4635.89 

4637.0 

1.11 

1.11 

1.2321 

CPT-23 

4617.65 

4615.5 

-2.15 

2.15 

4.6225 

CPT-21 

4624.80 

4627.5 

2.7 

2.7 

7.29 

CPT-15 

4607.29 

4613.0 

5.71 

5.71 

32.6041 

CPT.31 

4604.83 

4602.5 

-2.33 

2.33 

5.4289 

MW12 

4653.73 

4653.0 

-0.73 

0.73 

0.5329 

Total; 

60047 

60035.5 

-11.5 

42.24 

194.3 

ME  -0.884615 

MAE=  3.2492308 

RMS=  3.8660256 

hm=calibrated  water  level 
hs=actual  water  level 
ME=1/n*Z(h^-h,) 
MAE=1/n*I|(hm-h,)| 
RMS=(1/n*5:(h^-h,)Y= 
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ESTIMATION  OF  LONGITUDINAL  DISPERSIVITY 


Assumptions:  A.  Plume  migration  is  sufficiently  aligned  along  the 

longitudinal  axis  of  the  grid  that  a  longitudinal  moment  may  be 
calculated. 

B.  Longitudinal  dispersivity  is  1/10  of  the  distance  from  the 
source  of  contamination  to  the  center  of  contamination. 


From  the  attached  figure,  an  estimate  for  the  center  of  mass  will  be  taken  by 
calculating  the  longitudinal  moment  around  cell  9,2  which  is  near  the  source  of 
contamination: 


Distance  From 

Mass  X  Dist. 

Row 

Mass 

_ cell  (23) 

From  Cell  9.2 

Row  3 

4500  ug/L 

no 

495000 

Row  4 

25660  ug/L 

220 

5645200 

Row  5 

29950  ug/L 

330 

9883500 

Row  6 

29150  ug/L 

440 

12826000 

Row  7 

26450  ug/L 

550 

14547500 

Row  8 

22850  ug/L 

660 

15081000 

Row  9 

1 8700  ug/L 

770 

14399000 

Row  10 

16600  ug/L 

880 

14608000 

Row  1 1 

17000  ug/L 

990 

16830000 

Row  12 

17625  ug/L 

1100 

19387500 

Row  13 

15100  ug/L 

1210 

18271000 

Row  14 

2950  ug/L 

1320 

3894000 

Total 

226535  ug/L 

145867700 

The  estimated  longitudinal  centroid  of  the  plume  is: 

145867700/226535  ug/L  =  643.9  ft  (from  the  center  of  cell  2,9) 

The  estimated  source  of  contamination  is  at  cell  3,9.  Therefore,  the  estimated 
distance  between  the  source  of  contamination  and  the  longitudinal  center  of  mass  is: 

643.9  ft  (centroid)  -  1 10  ft  (distance  from  2,9  to  3,9)  =  533.9  ft 

From  assumption  B,  the  estimated  longitudinal  dispersivity  is  1/10  of  the  distance 
between  the  source  of  contamination  and  the  longitudinal  center  of  mass  and  is: 

Estimated  Long.  Dispersivity  =  533.9  x  0.1  =  53.39  or  53.4  ft. 
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APPENDIX  E 


BIOPLUME  n  MODEL  OUTPUT 
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